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UK hosts Partnership for 
Peace air exercise 


Only a few years ago, East European 
military paratroops and supplies dropping 
from Soviet-supplied military transport 
aircraft into southern England would 
have been interpreted as heralding the 
outbreak of World War III. In September 
1998, however, these were merely one 
aspect of the fourth annual Partnership 
for Peace humanitarian aid and casualty 
evacuation exercise, aptly named 
Co-operative Bear ’98. In this exercise, 
a dozen or so military transports and 
delegations from about 10 prospective 
NATO nations in Eastern Europe joined 
existing members of the alliance at 
RAF St Mawgan, in Cornwall, to deal 
with a simulated disaster scenario in 
‘Ydderlund’ (Wales and southwest 
England). Toxic gas contamination 
over a wide area was assumed following 
an explosion on a ship in Cardiff docks 
and a raging chemical fire, resulting in 
many casualties and saturation of local 
hospitals and medical facilities. 
Additional emergency medical facilities 
were set up at St Mawgan, with a field 
hospital set up at RAF St Athan, near 
Cardiff, as the casualty evacuation base, 
and aid was to air-landed or dropped to 
areas of the country isolated by the 
contamination. Local volunteers acted 
the part of casualties flown in the 
rescue sorties over a three-day period. 
Supplies, and para-medics or security 
forces if required, were parachuted into 
dropping zones at Keevil, Wilts, or 
Old Park Barn on Bodmin Moor. Field 
landings could also be exercised at 
Deptford Down, on Salisbury Plain. 
Aircraft and medical teams partici- 
pating in Co-operative Bear included 
single Antonov An-26s from the 
Czech, Lithuanian, Polish and Slovakian 
air forces, plus a Latvian L410, and one 
of Romania’s recently-acquired ex- 
USAF Lockheed C-130Bs. Ukraine 
was due to send an Ilyushin Il-76 to 
join the exercise, but its ‘Mainstay’ 
fleet had been grounded following 
recent accidents. Russia'turned down 
its invitation this year, probably on 
financial grounds. NATO air forces 
contributed single C-130s from the 
RAF, Norway and Sweden, plus an 


Poland and Romania were just two 
of the NATO Partnership for Peace 
nations that contributed aircraft, 
medical personnel and observers to 
the 1998 Co-operative Bear exercise. 
The Polish air force deployed an 
An-26 (right) from the Cracow-based 
13 PLT, while the first visit to the 
UK by a Romanian Hercules was 
made by this 90 ATB C-130B 
(below), based at Budapest-Otopeni. 


Airtech CN.235M from France, and an 
RNAF (KLu) Fokker 60. Azerbaijan, 
Bulgaria, Estonia, Slovenia and Uzbek- 
istan sent observers. 

All the participating aircrews were 
required to be proficient in English, 
and flew one or two sorties in each of 
the three days at medium or low levels 
(below 2,000 ft/610 m) over pre-planned 
routes in the exercise area. The aircraft 
were required to be equipped with 
standard civil airways IFR avionics. 
The only problem during their stay 
was very strong cross-winds on St 
Mawgan’s 9,000 x 285 ft (2743 x 86.9 m) 
runway. Despite their widely different 
levels of equipment, operating procedures 
and experience, the air forces working 
together on these exercises achieve 
greatly improved standards of NATO 
interoperability and training, to increase 
their future joint efficiency and effec- 
tiveness within the PfP programme. 

Ironically, in view of its immense 
runway, St Mawgan’s sole home-based 
flying unit since the mid-1980s depar- 
ture of its resident Nimrod squadrons is 
No. 203 Squadron, the Sea King 
HAR.Mk 3/3A OCU element of Nos 
22 and 202 Sqns, headquartered at the 
same base. St Mawgan is also the HQ 





of the Joint Maritime Undersea 
Surveillance team, with the US. It also 
provides bare-base facilities for 
forward-operating field training 
deployments of Nimrod and other 
operational RAF aircraft units. 





Eunrofighter production 


After discussions concerning the degree 
of industry involvement in their initial 
maintenance support, initial fixed-price 
production orders were being finalised 
in late 1998 for the first batch of 148 
Eurofighters, from total commitments 
for 620 costing around $53 billion, 
plus 90 options, signed through 
Supplement 1 of a so-called Umbrella 
Contract on 30 January 1998. Supple- 
ment 2 to this contract will cover the 
first 148 aircraft, with two planned 
follow-on batches of 236 each, for 
deliveries (to the RAF and Italian air 
force) from 2002. Deliveries of the first 
five production aircraft will actually 
start in 2001, but they will be specially 
instrumented to supplement the flight- 
development programme. The first 
export Eurofighter Typhoons will 
become available in 2005, and a potential 








‘market has been identified by Eurofighter 


for up to 800 advanced combat aircraft 
worth around $70 billion by 2025. 

The UK’s share of the programme 
to date has been officially costed at 
some £15.9 billion ($26.62 billion), of 
which £4.4 billion is for R&D and the 
remaining £11.5 billion for production 
of 232 RAF Eurofighters, including 
five-year support funding. This repre- 
sents a programme unit cost of £68.53 
million ($114.74 million), which is 
approaching current estimates for the 
Lockheed Martin F-22. If R&D is 
excluded, RAF Eurofighter programme 
unit cost is reduced to £49.57 million 
($83 million), but it remains to be seen 
what percentage of development costs, 
if any, are applied to Typhoon export 
prices. Target production unit cost of 
the RAF’s Eurofighters is currently 
being quoted at around $58 million, 
from planned economies in the four 
assembly lines, including a reduction of 
no less than around 33 per cent in 
labour content. Further economies are 
expected from eliminating duplication 
in sub-assembly testing. 

By the time of the Farnborough air 
show in September 1998, the seven 
development aircraft, all now fitted 
with definitive EJ200-3A engines, had 
made more than 800 test sorties, 
totalling over 650 flying hours at 
speeds above Mach 2 and dry-thrust 
supersonic cruise, in the hands of 24 
different pilots. The Phase 2A Release 
504 software displayed at Farnborough 
by BAe project test pilot John Turner 
and DASA test pilot Chris Worning 
achieves full carefree handling, and 
manoeuvring up to 7.25g and 27° angle 
of attack. Phase 2B2, the next software 
issue due next spring, will add autopilot 
integration and be close to the produc- 
tion standard Phase 3 target, with full 9¢ 
airframe clearance. 





Europe 


CYPRUS: 
S-300 dispute continued 





Tension between Greece and Turkey 
heightened sharply from mid-1998, fol- 
lowing brief deployments of F-16 
detachments from both countries to 
their respective airfields at Paphos, in 
the south, and Gecitkale, near Famagusta, 
in anticipation of delayed Russian delivery 
of an Antey S-300PMU1 (SA-10D 


‘Grumble’) SAM/ABM battery to the 
Greek-Cypriot National Guard in late 
October or November. Fears of the 
S-300’s possible additional capabilities 
in SSM roles led to Turkish threats of a 
pre-emptive strike against the battery as 
soon as it was set up in southern 
Cyprus. These were countered, how- 
ever, by Russian offers to deliver it 
with a naval task force, and help with 
its installation, A cautious Greek welcome 
to US proposals to ban all military 
flights over the disputed island was 
thought to offer prospects for a peaceful 
solution to the dispute. Turkish agreement 
to recognise a no-fly zone nevertheless 
still seemed dependent on cancellation 


of the $436 million January 1997 
Greek-Cypriot SA-10 contract. Delivery 
of the missiles has been put back to 
early 1999, Meanwhile, an increase to 
almost £C250 million ($500 million) 
was approved for Greek-Cypriot 
defence spending in the current year. 


DENMARK: 





Canadian flying training 


Denmark has become the first interna- 
tional customer for Canada’s NATO 
Flying Training (NFTC) scheme. A 
Memorandum of Understanding was 
signed at the 1998 Farnborough air 


show for a $C250 million ($100 mil- 
lion) 20-year programme to train six 
RDAF students annually to wings stan- 
dard. NFTC was established from a late 
1997 $1.9 billion contract from the 
Ottawa government with Bombardier 
Services, as prime contractor of a civil- 
ian management and technical support 
team, to undertake all pilot training for 
the Canadian armed forces over the 
next 20 years. 

Orders have since been placed by 
Bombardier for 24 Raytheon T-6A 
turboprop basic trainers and 18 BAe 
Hawk Mk 115 lead-in fighter trainers 
from CFB Moose Jaw, Saskatchewan, 
and Cold Lake, Alberta, to meet these 


Above: At the Kleine Brogel air show 
in September 1998, the Belgian air 
force unveiled its new tailcode 
system. The air base codes are 
derived from four-letter ‘ICAO’ 
codes, hence Kleine Brogel is ‘BL’ 
(EBBL) and Florennes is ‘FS’ (EBFS). 


Above right: In September 1998 four 
Belgian army Agusta A 109HAs 
made a 10-day deployment to Gornij 
Vakuf, Bosnia, in support of SFOR. 


Right: 313 Squadron of the Royal 
Dutch Air Force, based at Twenthe 
AFB, has painted these two F-16Bs 
to commemorate the 45th 
anniversary of the KLu. 


and additional export customer com- 
mitments now being discussed. At 
Farnborough, UK Defence Minister 
George Robertson said that the NFTC 
was “an attractive option, which the 
RAF was seriously considering.” 

Initial courses for Canadian instruc- 
tional personnel are due to start before 
the end of 1999, to handle the first stu- 
dent pilots in 2000. Danish students 
should be typical in flying about 250 
hours on the T-6A and Hawk over 
about 17 months. In Canadian service, 
the T-6A is expected to be redesignat- 
ed the CT-156 Harvard II as tribute to 
the original North American T-6, 
which was the backbone of the Com- 
monwealth Air Training scheme in 
Canada during World War II. 


GERMANY: 
Sea Lynx upgrade 


Initial authorisations of DM95.5 million 
($52.5 million) are being received by 
GKN Westland Helicopters and Euro- 
copter Deutschland towards contracts 
totalling over DM250 million ($130 
million) to upgrade 17 Marineflieger 
Sea Lynx Mk 88s to Super Lynx 
Mk 88A standard. As was done with 
the earlier Danish Lynx upgrade 
contract, the German navy programme 
will involve installing the Rolls-Royce 
Gem turboshaft engines, flight controls, 
and hydraulic, fuel, avionics and electrical 
systems of its existing Lynxes into 
completely new fuselages. Upgrades to 
the main and tail rotors, plus installation 
of the GEC-Marconi Sea Spray 3000 
radar, Racal Doppler 91, and Rockwell 
Collins GPS, will complete their 
conversion to similar standards to the 
seven Super Lynx Series 100s ordered 
by Germany in September 1996. 
Deliveries will start from 1999, 
followed by Westland’s completion of 
the first trials installation German 


Super Lynx by early 2001. Eurocopter 
Deutschland will assemble the remain- 
ing 16 upgraded Super Lynxes from 
Westland kits at Donauworth, Bavaria 
by 2003. The first seven will be 
equipped with FLIR systems, and all 


will be capable of 
BAe/MATRA Sea Skua. 


GREECE: 
C-27] interest confirmed 


Selection was announced in mid-1998 
by the Defence Ministry in Athens of 
the Lockheed Martin Alenia C-27] 
Spartan to replace the last few Douglas 
C-47s and NAMC YS-11s still operating 
in Greek air force (HAF) service. At 
least six C-27Js are expected to be 
required by the HAF, following flight 
development from late 1999. Two 
prototypes are being converted in Italy 
from standard G222s, with two 4,590-shp 
(3442-kW) Allison AE-2100D3 pow- 
erplants and cockpit avionics from the 
C-130J. A third new-build C-27J 
development aircraft is planned to fly 
in the following year, to meet wide- 
spread interest in demonstrations in 
Australia, Greece and Taiwan, as well 
as Latin America and elsewhere. Funding 


launching 
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for new transports is included in the 
$24 billion eight-year equipment 
Greek armed forces modernisation 
programme announced in late 1997. 


Ericsson/EMBRAER join 
AEW short-list 


A submission from Sweden’s Ericsson 
and EMBRAER for an ERJ-145- 
based Erieye airborne early-warning 
system was short-listed in summer 
1998 by the HAF for its new AEW 
programme. It faces competition from 
Lockheed Martin C-130J-30 and 
Northrop Grumman Hawkeye 2000 
bids, both using similar well-tried 
mission-system avionics and AN/APS- 
145 radar in a dorsal radome, in con- 
trast with Erieye’s later-generation 
low-cost electronically-scanned PS890 
Erieye dorsal planar array. This is 
claimed to match the performance of 
any of its far larger competitors, with 
maximum horizon coverage up to 
450 km (280 miles), and air-to-air, air- 
to-sea, and moving target indication 
(MTI) modes. 

As Erieye launch customer, with its 
sixth and last Saab 340B (S 100B) 
Argus on show at Farnborough, and 





four in service, the Swedish air force 
employs a fully-automated data down- 
loading system to ground processing 
stations, liniiting crew requirements to 
only pilot and co-pilot. Brazil, which is 
ordering four or five twin-turbofan 
ERJ-145SA transports with Erieye 
dorsal installations for its SAM Amazon 
surveillance program, will have up to 
three onboard operators for initial data 
evaluation and tactical co-ordination, 
in addition to data-transfer systems. 
Greece also intends to employ a similar 
onboard mission system which would 
be developed in conjunction with 
France’s Thomson-CSF, which has 
teamed with Ericsson as the only Euro- 
pean bid in the Greek competition. 
Thomson-CSF will also provide IFF 
and any other avionics changes to 
ensure NATO compatibility. 

Greece was expected to complete its 
AEW evaluations and to announce a 
decision before the end of 1998, or 
possibly in early 1999. The first Brazilian 
ERJ-145SA is due to fly in mid-1999, 
for deliveries to start in 2000. 





SAR Super Pumas ordered 


A $59.4 million contract was placed 
with Eurocopter in August 1998 for 
four AS 332C1 Super Puma SAR 
helicopters to be used by the Greek 
Merchant Marine, with delivery scheduled 
in 1999-2000. They will be equipped 
mainly with French avionics, including 
Sextant Nadir Mk 2 autonomous navi- 
gation systems linked with an SFIM 
155 autopilot, and Thomson-CSF Clio 
FLIR, plus Bendix 1500B radar. 


IRELAND: 


Magister retirement planned 


A retirement date of 17 June 1999 has 
been announced for the last Fouga 
CM.170 Super Magister light jet trainer 
of the Irish Air Corps. The first of six 
Magisters arrived in Ireland in 1975, 
but five had been progressively with- 
drawn by 1998, and are in storage at 
Baldonnel air base. No decision has yet 
been reached on their replacement, 
which is nevertheless expected. 


MACEDONIA: 


F-5 acquisition plans 





Hitherto mainly operating a few civil- 
registered light twins and six Mil Mi-17 
transport helicopters for military support, 
the former Yugoslav Federation 
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province of Macedonia is reportedly 
seeking to expand its embryo air force 
element from the promised transfer of 
up to 20 Northrop F-5A/B fighter- 
bombers from the Turkish air force 
(THK). Turkey is starting to upgrade 
48 of its 135 F-5A/Bs from a recent 
$80 million contract with IAI/Elbit 
and Singapore Aerospace, and the 
remainder are becoming surplus to 
requirements. 


NORWAY: 


New equipment deferred? 


Budget problems may result in the 
Royal Norwegian air force (KNL) 
having to defer its planned procure- 
ment of 30-40 new multi-role combat 
aircraft and six Lockheed Martin 
C-130J-30s until the 2007-2010 
defence plan. Norway’s chief of 
defence staff is calling for army and 
naval re-equipment priorities in earlier 
four-year military programmes, which 
were due for parliamentary discussion 
before the end of 1998. 

Delays in KNL programmes would 
mean extending the service lives of 
Norway’s recently-upgraded Northrop 
F-5A/Bs until well after their planned 
2003-04 retirement, as well as retaining 
its six 1969-delivered C-130Hs for an 
indefinite period. Norway’s new fighter 
programme is associated with a revised 
military doctrine of ‘manoeuvre war- 
fare’, with increased emphasis on 
mobility and offensive air operations. 

Evaluations had recently been com- 
pleted in Norway of the short-listed 
Eurofighter (Germany’s fully-equipped 
DA.5), and Lockheed Martin Block 
50N F-16C/D, which KNL Inspector 
General, General Per-Oscar Jacobsen, 
somewhat surprisingly pronounced 
“pretty well even”, despite their gener- 
ation gap. Formal RFPs were expected 
to be invited in 1999, for selection and 





contract award in the following year. 
Meanwhile, Lockheed Martin is 
reportedly offering a lease agreement to 
the KNL for its C-130] requirement. 


PORTUGAL: 


MLUs for follow-on F-16s 


The FAP’s second batch of 20 
F-16A/Bs is now being delivered from 
USAF surplus stocks and will be 
supplied with mid-life upgrade kits 
from Lockheed Martin. They will 
allow similar equipment standards to be 
achieved throughout Portugal’s Fighting 
Falcon fleet. Portugal’s original Falcons 
were 20 new-built GD Block 15O0CU 
F-16A/Bs. 


ROMANIA: 


Aerostar, Elbit launch new 
MiG-21bis upgrade 


Russia’s classic Mach 2 MiG-21 was 
shown once again at Farnborough, 
although only on static display, to 
launch the new Israeli/Romanian 
Lancer III upgrade. It follows on from 
the $300 million contract placed with 
Elbit and Aerostar to install new digital 
avionics in 110 MiG-21s of the 
Romanian air force, which has 
received about half of this total of 
upgraded Lancers to date. Some 75 
MiG-21MF Lancer I/As are being 
equipped mainly for ground-attack, as 
are 10 two-seat MiG-21UM Lancer I/B 
combat trainers, and the remaining 25 
Lancer II/Cs for air superiority roles. 
With these deliveries due for com- 
pletion by late 1999, the two companies 
now plan to offer a similar avionics 
upgrade package for wider export in 
the later MiG-21bis. As the last 
production version of some 12,000 
MiG-21s built, 2,030 MiG-21bis were 
produced at the Gorkii factory in the 


Polish naval aviation has gone 
through many changes and 
contractions in recent years, though 
in 1998 it celebrated its 80th 
anniversary with much élan. This 
shark-mouthed Mi-14PL (left) is 
operated by 2 DLMW, at Darlowo AB. 
An-28TDs (note revised English 
titles) serve with 1 DLMW, at Babie 
Doly (above left), as do PZL W-3 
Sokol helicopters (above). 


former Soviet Union between 1972-74, 
according to Aerostar figures, as well as 
220 more under licence by Hindustan 
Aeronautics at Nasik, in India. Many 
are still in service in Asia and Africa, 
and are prime candidates for low-cost 
upgrades to give them a quantum 
increase in combat capability. 

Powered by an uprated Tumanskii 
R-25-300 turbojet with two-stage 
afterburning, instead of the MF’s R-13 
version, the MiG-21bis is lighter than 
previous models, carries more fuel in 
the deeper dorsal spine, and has 
improved low-altitude combat perfor- 
mance. The new export programme is 
being expedited and supported following 
the formation in March by Aerostar 
and Elbit — with respective shareholdings 
of 45 and 55 per cent — of the Romania- 
based A-E Electronics Joint Stock 
Company. The new company will 
ensure a depot-level capability for 
Lancer avionics. 

It is also handling the weapons sys- 
tems upgrade with similar advanced 
Israeli avionics of Romania’s IAR-330L 
Puma military attack helicopters, and is 
seeking new national and international 
upgrade programmes. These include 
studies to extend the operating lives of 
Romania’s 19 MiG-29s, which are 
expected to expire within a couple of 
years. 

Apart from a different HUD, and 
one or two other minor changes, the 
Elbit 1553B avionics package in the 
MiG-21bis is virtually unchanged from 
the MF installation, with an Elta 
EL-2032M multi-mode fire-control 
radar in the air superiority version, 
mission computer, twin MFDs, 
INS/GPS, stores management system 
for precision guided munitions, 
HOTAS, and defensive sub-systems. 
Structural upgrades, which are also 
involved, are being done by Aerostar 
for the Romanian air force under sepa- 
rate contract. 

The first Lancer III customer could 
be the Ethiopian air force, with about 
a dozen MiG-21bis, following recom- 
mendations from a commissioned 
study from the UK’s Defence Evalua- 
tion and Research Agency (DERA). 
Contrary to some reports, however, no 





contracts or commitments from 
Ethiopia have been finalised. Discussions 
are continuing with several other 
MiG-21bis operators, with particular 
interest reported from Croatia. Most of 
the Lancer avionics, apart from the 
radar, are also being installed in 24 
upgraded Romanian air force [AR-99 
Soim indigenous jet trainers, from a 
$21 million contract awarded to the 
national Avione Craiova SA company 
and Elbit Systems, for lead-in fighter 
conversion, 





The end of Dracula? 


A final government decision was 
expected in late 1998 on the long- 
proposed acquisition by Bell Heli- 
copter Textron of a 70 per cent share- 
holding in the state-owned IAR 
Brasov company, and planned co- 
production of 96 AH-1RO versions of 
the AH-1W Super Cobra for the 
Romanian armed forces. National 
defence ministry proposals for state 
guarantees to back the required $1.45 
billion cash credits for this deal were 
strongly opposed by Romania’s finance 
minister. Pending resolution of this 
problem, an approach was made to the 
US for the transfer of up to 60 surplus 
earlier-model AH-1 Cobras for army 
combat training use. Production of the 
AH-1RO, dubbed the Dracula, is 
unlikely to go ahead after stern warning 
by the IMF that such a spending 
programme has no place in Romania’s 
real domestic needs. 


RUSSIA: 
Kamov Ka-60 roll-out 


Military support for an armed scout 
version of the long-awaited Kamov 
Ka-62 utility helicopter to counter the 
Boeing Sikorsky RAH-66 Comanche 
was indicated by the formal roll-out on 
29 July at Moscow’s Lyubertsy factory 
of a prototype, designated the Ka-60, 
in Russian air force markings and finish. 
A navalised Ka-60K is also proposed 
for this protracted programme for a 
6.5-tonne (6.4-ton) scaled-up Dauphin 
2 lookalike project, aimed at rectifying 
the Russian military’s lack of modern 
utility and training helicopters smaller 
than the ubiquitous 12-tonne (11.8-ton) 
Ka-32 and Mil Mi-8 families. 

First revealed in 1990, but delayed 
through lack of funding, the Ka-60/62 
represents a break-away from Kamov’s 
traditional co-axial designs, with its 
five-bladed main rotor (four-bladed in 
the prototype) and fenestron-type 


MiG art 





Any form of unit marking, let alone Western- 
style ‘nose art’, is rare on Russian military 
aircraft - though it was common during World 
War I and reappeared during the conflict in 
Afghanistan. The 120th Fighter Regiment, now 
based at Domna AB, in Siberia, is believed to 
have fought in Afghanistan. It has retained 
some of the decorations from that era and 
applied them to its current MiG-29s, along with 
some artwork of a more recent inspiration. 


Above: This cartoon of a MiG-29 chasing a 
struggling F-15 is the same as countless 
others drawn for Western units - albeit 


with the places reversed. 


11-bladed fan-in-fin tail rotor — pro- 
duced, like some 50 per cent of the air- 
frame, from polymeric composite 
materials. Powerplants are twin 1,550-shp 
(1156-kW) Novikov/RKBM/Rybinsk 
RD-600V_ turboshafts, although 
Kamov signed an agreement with 
Rolls-Royce in 1990 to supply five 
2,100-shp (1567-kW) RTM322 
engines for a proposed Ka-62R export 
version. Provision was also made for 
alternative installations of GE T700 or 
LHTEC CT8-800 engines. 

For armed scout roles, the Ka-60R 
will be equipped with the Ekaterinburg 
Optics Samshit weapons system, 
including Phazotron Arbalet fire-control 
radar, FLIR and TV sensors, laser 
rangefinder/designator, and associated 
St Petersburg Elektroavtomatika avionics, 
to launch precision-guided munitions. 
As a transport helicopter, the Ka- 
60/62 can carry up to 14 passengers or 
equivalent freight, plus a crew of two, 
within its maximum 2-tonne (1.97- 
ton) internal payload. Prototype flight 
development was expected to start in 
late 1998, and production is planned 


‘White 75’, a MiG-29UB 


‘Fulcrum-B’ (right), 
wears a cartoon 
vulture badge (left) 
on its spine, which is 
drawn in a different 
style to most of the 
other aircraft’s 
artwork. Like the 
others, this MiG also 


wears the two-headed 


eagle marking on its 
tailfins. 


for Kamov’s associated Ulan Ude 
Industrial Association, when the 
necessary funding can be found from 
truncated Russian military budgets. A 
joint programme with Agusta in Italy 
is also proposed to develop a Western- 
ised version known as the Ka-64 Sky 
Horse. 

At the Ka-60 roll-out, Kamov also 
announced its findings on the crash of 
a development Ka-50 co-axial attack 
helicopter during a flight demonstra- 
tion by a senior Russian military test 
pilot at Torzhok on 17 June. Accord- 
ing to the Kamov report, this resulted 
from overlapping of the two sets of 
rotor blades, and their accompanying 
disintegration, during “an unintention- 
al entry into an extremely complicated 
manoeuvre” beyond the Ka-50’s 
design limits. Since the aircraft was 
then flying at only “several dozen 
metres”, the pilot, General Major 
Boris Vorobyov, who commanded the 
Torzhok Army Aviation Training 
Centre, apparently did not have time 
to initiate his rocket-boosted seat- 
extraction escape system. 


Above: This R-27-armed MiG-29 ‘Fulcrum-C’ wears the 
ubiquitous Domna shark-mouth and the double- 
headed Russian imperial eagle on its fins. 


Above left: ‘Fulcrum-C’ 
‘White 01’ wears a stylised 
Russian flag on its fin along 
with banner flashes that echo 
the Russian national colours 
of red, white and blue. 


Above and left: MiG-29UB 
‘White 77’ wears artwork 
that reflects its training role. 
Many of the cartoons worn 
by the 120th Regiment’s 
aircraft owe much to the 
well-known American 
aviation artist and 
caricaturist Hank Caruso. 








Helicopter-launched Kh-35 


In addition to recent sales of ship- 
launched versions of its widely-used 
Harpoon-type Kh-35/3M-24E (NATO 
SS-N-25 ‘Switchblade’) sea-skimming 
anti-ship missile to Algeria (48), India 
(48, plus another 50 planned) and 
Vietnam (16), Zvezda-Strela has 
completed trials of an air-launched 
version from helicopters, including the 
ship-based Kamoyv Ka-27 and Ka-28. 
The jettisonable rear rocket-booster of 
the naval Kh-35, used for initial accel- 
eration before turbojet thrust becomes 
effective, is retained for helicopter 
launching. Its use on combat aircraft- 
launched versions allows the carriage of 
additional fuel and an increase in 
range to a claimed 300 km (186 miles). 


SLOVENIA: 


More Pilatus deliveries 





A second Pilatus PC-6B Turbo Porter 
STOL utility aircraft received in May 
1998 by the Slovenian armed forces 





followed a December 1997 order for 
nine additional PC-9 Mk 2 turboprop 
trainers. Delivery of these was expected 
before the end of 1998, increasing 
Slovenian orders for this type to 12. 


SPAIN: 
AMRAAMs authorised 


Recent FMS notifications by the 
Pentagon to Congress have included 
100 Raytheon AIM-120B AMRAAMSs, 
costing some $52 million, to arm EdA 


EF/A-18A/B Hornets. 


SWITZERLAND: 








More Super Pumas ordered 


Swiss air force procurement plans 
include expansion of its helicopter 
transport and support element, 
currently comprising 15 Eurocopter 
AS 332M1 Super Pumas in three 
squadrons of Fliegerregiment 4 at 
Alpnach, Interlaken and Ulrichen. 
Acquisition is now planned of another 


Military Aviation Review 





12 AS 532 Super Pumas from a con- 
tract worth SwFr320 million ($209 
million), to include assembly by SFR 
Emmen of 10 from 2000-2002. 


TURKEY: 


Sikorsky sales successes 


In October 1998 negotiations between 
Sikorsky and the Turkish government 
resulted in an order for the procure- 
ment and co-production of a second 
batch of 50 Black Hawk helicopters for 
Turkish Army Aviation (TKK), worth 
more than $700 million. They were 
earlier planned to follow an initial 45 
Sikorsky-built S-70As acquired for the 
TKK’s 3rd Air Regiment (Hava Alayi) 
at Erzincan in 1993, Talks were broken 
off, however, following US restrictions 
on arms supplies linked with possible 
human rights infringements. The Sikorsky 
package, for which US import-export 
loans had previously been arranged, 
will also include eight CH-53E Super 
Stallions costing about $150 million, to 
meet Turkish heavy-lift requirements, 
for which the Boeing Chinook and 
Mil Mi-26 had also been evaluated. 

The new helicopters will be 
acquired as part of Turkey’s planned 
$3.3 billion military procurement 
programmes in the current financial 
year. This is also expected to include 
six TAI-built Airtech CN.235MPA 
maritime patrol aircraft for the Turkish 
navy and three CN.235Ms for the 
coast-guard services, to follow 50 com- 
pleted for the air force (THK). It 
remains to be seen how the proposed 
additional Black Hawk procurement 
will affect planned $430 million Turkish 
co-production of 30 AS 532UL 
Cougars by TAI in Ankara. 


UNITED KINGDOM: 


Strategic Defence Review 
in depth 


Increased mobility and joint-service 
integration were the keynotes of the 
Blair government’s radical and much- 
leaked Strategic Defence Review 
(SDR), unveiled in Parliament by UK 
Defence Secretary George Robertson 
in July 1998. Other than confirmation 
of MoD plans to lease four Boeing 
C-17s to meet new short-term air 
mobility requirements, ‘Modern Forces 
for the Modern World’ inevitably con- 
tained few surprises. It combined mea- 
sures for improved combat efficiency 
with relatively modest economies in 
annual military budgets, which, allow- 
ing for inflation, will save some £500 
million, or about 3 per cent, by 
increasing from its present £22.24 
billion to only £22.987 billion in 
2001-02. 

SDR approval of two 30,000- 
40,000 tonne vessels (CVFs), together 
with their associated 100-120 new 
Future Carrier-Borne Aircraft (FCBA) 
to equip the embryo Joint Force 2000, 
will result in one of the largest current 
British military procurement pro- 
grammes, costing some £9.2 billion — 
equivalent to the UK’s entire current 
annual arms expenditure. 


The role of the Sukhoi 

Su-25 in the Russian air force 
is an increasingly important 
one, as the Russian military 
attempts to re-organise itself 
to deal with regional and 
localised conflicts. The close 
air support capabilities of the 
‘Frogfoot’ are thus more 
important than ever. Recent 
weapons trials have included 
S-25L laser-guided rockets 
(above), FAB-500 ShN bombs 
(above right) and the laser- 
guided Kh-25ML AS-10 
‘Karen’ (right). 


The two ships themselves will 
account for some £2.2 billion of this 
total, with the remaining £7 billion for 
their aircraft and associated support 
costs. In addition to the FCBAs, this 
will presumably also cover procurement 
of replacements for the RIN’s dozen or 
so upgraded Sea King AEW.Mk 7 air- 
borne early warning helicopters. Plans 
are already in progress for their 
replacement from about 2012 through 
the RN’s Future Organic AEW 
(FOAEW) programme, for which a 
radar-equipped winged compound 
version of Westland’s EH101 Merlin is 
competing with a developed Bell V-22. 

RN procurement of the EH101 
ASW helicopter will be limited to the 
original 44 aircraft, but 10 Westland 
Lynx Mk 3s will be upgraded to 
HAS.Mk 8 standard for destroyer/ 
frigate operation. Replacements will 
also be required for the 37 RN Sea 
Kings Mk 4s operated on behalf of the 
Royal Marines, through the MoD’s 
Future Amphibious Support Helicopter 
(FASH) requirement, otherwise known 
as Staff Target (Sea) 6845. Feasibility 
studies are due for evaluation in 1999, 

Further economies, plus increased 
operational efficiency, are expected 
from combining the RN’s two opera- 
tional Sea Harrier FA.Mk 2 squadrons 
with the RAF’s three GR.Mk 7 units 
into the new integrated Joint Force 
2000 unit by about 2005. This will 
later operate the FCBA, for which the 
earlier-favoured STOVL version of the 
US Joint Strike Fighter remains a 
strong contender for the MoD’s Staff 
Target (Sea) 6464 requirement, together 
with possible further development of 


the Harrier. The UK is already 
involved in concept demonstration of 
the JSF, which has a target programme 
unit cost of around $35-40 million. 

With planned establishments of up 
to 50 aircraft, including AEW, ASW 
and support helicopters, the new RN 
carriers are being optimised to achieve 
the maximum attainable sortie totals of 
about 150 per day. This equates to a 
12-aircraft strike every two hours, 
which will be one of the main factors 
in deciding aircraft selection and oper- 
ating systems for the new vessels. Due 
to replace the UK’s current V/STOL, 
support carriers (CVSGs) between 
2012-2015, they will be purchased 
through the MoD’s new Smart 
Procurement policies, from competitive 
tenders. 

A single prime contractor will 
apparently be selected to manage and 
integrate the carrier and associated 
FCBA/FOAEW programmes. Two 
contractors are likely to be short-listed 
from submissions by Boeing, British 
Aerospace, GEC-Marconi, Lockheed 
Martin and Raytheon, before final 
selection. GEC is well placed to obtain 
the carrier construction contract, since 
its VSEL shipyard at Barrow-in-Furness 
is now virtually the only UK facility 
capable of building them. 

Similar unification is also confirmed 
for the tri-service battlefield support 
helicopter forces, comprising some 400 
rotary-wing aircraft in a new Joint 
Helicopter Command, A joint ground- 
based air defence organisation will also 
be formed by 2002, combining army 
and RAF Rapier Field Standard B/C 
and Starstreak SAM units. Paratrooping 






roles will be transferred to the airmobile 
brigade, which will gain greatly 
increased effectiveness from deliveries 
of 67 Westland-built AH-64D Long- 
bow Apaches to equip three attack 
helicopter regiments in the Army Air 
Corps from 2000. 

The UK’s Joint Rapid Deployment 
Force is to be expanded into several 
Joint Rapid Reaction Forces, each 
with land, sea and air components, 
capable of simultaneously handling two 
Bosnia-sized confrontations. For 
improved mobility, the UK will 
acquire four roll-on/roll-off container 
ships, as well as “four C-17s, or their 
equivalent”. Over the longer term, the 
SDR considers “the Future Large Aircraft 
a contender to replace the RAF’s 
remaining elderly transport types”. 


Tornado replacement studies 


British Aerospace is leading wide-rang- 
ing UK industry studies, within the 
MoD’s Future Offensive Air System 
(FOAS) programme, to develop a 
successor to the RAF’s 142 Tornado 
GR.Mk 4s by an in-service date of 
2017. FOAS and commercial combat 
system studies for a Tornado follow-on, 
which also involve French industry 
participation, have been in progress for 
the past seven years or more. They 
resulted in a £35 million MoD contract 
award to BAe in late 1996 for Phase 1 
of this programme, which was com- 
pleted in March 1998. Phase 2, due for 
completion by the end of 1999, is 
expected to move the programme on 
from the originally-specified Air Staff 


Target 425 to an Air Staff Require- 
ment (SRA 425), allowing the start of 
project definition, although this deadline 
may be extended. 

Outlining preliminary details of 
these studies, BAe Project Director 
Martin Blaze said that their horizons 
were widened by the MoD to include 
the biggest range of possible solutions 
to meet its operational needs. Expo- 
nential increases in deep-penetration 
attack capabilities were sought mainly 
through advanced technologies, with 
low observability and affordability from 
low life-cycle and initial procurement 
costs among the main considerations. 

In addition to primary long-range 
all-altitude air interdiction/offensive 
counter-air role requirements, sec- 
ondary FOAS tasks include BAI, 
ASW, SEADs, and tactical reconnais- 
sance. To meet these requirements, 
studies have been grouped within 
three concepts, comprising manned 
aircraft, uninhabited air vehicles and 
conventional air-launched cruise 
missiles (CALCMs). 

Some examples of proposed projects 
within these categories were quoted as 
including completely new piloted 
combat aircraft designs; a more stealthy 
Eurofighter, with a thicker wing hous- 
ing additional fuel, plus fore and aft 
fuselage extensions to allow space for 
an internal weapons bay; and further 
Tornado upgrades or derivatives. 

Multi-role unmanned combat air 
vehicles have been the subject of a 
wide range of studies of various sized 
designs, up to very large long-range 
UCAVs, carrying two Storm Shadow 
conventional air-launched cruise missiles 
(CALCMs) and four 2,000-Ib (907-kg) 
bombs. Possible use is also being 
considered of large non-penetrating 
strategic airlift aircraft such as the 
Boeing C-17, FLA or even the Boeing 
747, to launch up to 50 or so CALCMs. 

Studies of their relative effectiveness 
as a single solution or in the best com- 
bination, known as the ‘Force Mix’, 
are being completed in Phase 2 of the 
FOAS programme, and Blaze said that 
no obvious preferences have yet 
emerged. Survivability issues, such as 
single or twin engines and single- or 
two-crew operation, are also being 
studied, together with integration with 
other systems, including airborne 
stand-off radar, AEW&C, C'I, satellites, 
reconnaissance and future carrierborne 
aircraft (FCBA), in a series of Technology 
Demonstration Programmes (TDPs). 

Under BAe, the MoD’s FOAS 
industrial alliance includes GEC, 
Rolls-Royce and Smiths Industries, to 
which are added Integration Working 
Groups with UK DERA and French 
participation. Studies of unmanned 





Above: In July 1998 Kamov rolled 
out the prototype armed scout 
version of its Ka-62 helicopter, the 
Ka-60-1. The production version 
with the full mission sensor and 
weapons fit will be the Ka-60R. 


Above right: The Russian air force’s 
‘Rus’ aerobatic team has adopted a 
new overall colour scheme for its 
L-39s. The repainting job was 
undertaken by the manufacturer, 
Aero, in the Czech Republic. 


Right: In August 1998 MiG-MAPO 
unveiled what it claimed to be a 
new version of the MiG-31 
‘Foxhound’, the MiG-31BM for the 
defence suppression role. Carrying 
Kh-31 (AS-17 ‘Krypton’) ARMs, the 
aircraft appears to be a standard 
MiG-31B with the blue and white 
nose of one of the MiG-31 company 
demonstrator aircraft added. 


concepts add Lockheed Martin to the 
main UK participants, and the same 
US company is working with 
MATRA/BAe Dynamics and BAe/ 
Airbus on CALCM concepts. 

Current timescales envisage a 
Combined Operational Effectiveness 
and Investment Appraisal (COEIA) 
and Equipment Approvals Committee 
decision in 2000. There are moves 
from both MoD and industry sides, 
however, to delay this by several years 
nearer to the proposed initial delivery 
dates of around 2015. 


Harrier upgrade plans 


British Aerospace and Rolls-Royce 
have been involved in preparing MoD 
study and costing contracts to 
re-engine the Royal Navy’s 37 Sea 
Harrier FA.Mk 2s with uprated Pega- 
sus turbofans. Improved performance 
and life-cycle cost benefits are being 
sought by replacing the 21,500-Ib 
(95.64-kN) Pegasus 106s in current RN 
Sea Harriers with the Pegasus 11-61, 
which, as the F402-RR-408, develops 
23,800 lb (105.86 kN) take-off thrust 
in the USMC’s Boeing/MDC AV-8B 
Harrier Plus fleet. The MoD is also 
considering similar engine replace- 
ments for the RAF’s 85 Pegasus 105- 
powered Harrier GR.Mk 7s. 


RAF Germany Tornado 
and Harrier relocation 


Relocation plans for RAF units in 
Germany to the UK by late 2001 were 
revealed in August 1998 by UK 
Armed Forces Minister Doug Hender- 
son. When Briiggen closes by the end 
of 2002, two of its four Tornado 
GR.Mk 1 units — Nos 9 and 31 
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Squadrons, each with 12 aircraft — will 
join the tactical reconnaissance-tasked 
GR.Mk 1As of Nos 2 and 13 Sqns at 
Marham. No. 14 Squadron will sup- 
plement Nos 12 and 617 Squadrons at 
Lossiemouth, where the latter’s Sea 
Eagle-armed Tornado GR.Mk 1Bs 
will lose their dedicated maritime 
strike role. This is expected to be 
spread among the entire RAF Tornado 
strike/attack force. 

The Lossiemouth Tornado Wing 
will also gain the 26 GR.Mk 1s of the 
Tri-National Tornado Training Estab- 
lishment when it closes in March 1999, 
supplementing 22 similar aircraft of 
No. 15(R) Squadron already there to 
form a new national Tornado OCU. 
To make room for the transferred 
Tornado units, No. 16 (Reserve) 
Squadron — the Jaguar OCU — will 
join the Jaguar Wing at Coltishall from 
Lossiemouth in 1999. As the remaining 
Germany-based Tornado unit, No. 17 
Sqn will disband, as scheduled in the 
Strategic Defence Review, and its 
GR.Mk 1s will be placed in reserve to 
help extend overall RAF Tornado 
operating lives to 2017. 

From RAF Germany’s second air 
base, at Laarbruch, due to close by late 
1999, the 32 Harrier GR.Mk 7s and 
two T.Mk 10s of Nos 3 and 4 Sqns 
will move to Cottesmore in the UK. 
There they will be joined by No. 1 Sqn 
from Wittering to form a new Harrier 
Wing, leaving only No. 20(R) Sqn as 
the GR.Mk 7 OCU at the latter base. 
This is earmarked as the possible HQ 
of the SDR’s planned RAF/RN 
STOVL Joint Force 2000, to be 
formed by 2005. 


Bulldog replacement selected 
After some controversy, Germany’s 


two-seat Grob G115D primary trainer 
was selected by the MoD in preference 








to the Slingsby Firefly M260 in June to 
replace the RAF’s BAe Bulldogs in the 
13 University Air Squadrons and Air 
Experience Flights for Air Training 
Corps cadets. A contract worth about 
£100 million was then being negotiated 
with Bombardier Services (formerly 
Shorts Support Services) and FRA 
Serco to provide and maintain more 
than 90 G115Ds for up to 50,000 
flying hours per year for the RAF’s 
Light Aircraft Flying Task (LAFT). 

Slingsby Fireflies are already operated 
by Hunting Aviation for RAF/Army 
Air Corps pilot grading at the Joint 
Elementary Flying Training Schools 
(JEFTS) at Barkston Heath and Newton, 
but there has been some criticism of 
their cockpit space and ergonomics. A 
wider fuselage, plus electric flaps and 
trim controls, among other improve- 
ments, were proposed by Slingsby for 
its M260 submission, but despite Board 
of Trade support of the Firefly, the 
German entry eventually prevailed. 

The G115D is already being operated 
in the UK by Belfast-based Bom- 
bardier Services for the Royal Navy’s 
Flying Grading contract. Cobham’s 
FRA Serco also has engineering and 
support contracts for No. 32 (The 
Royal) Squadron at RAF Northolt, 
and for Royal Navy twin-turboprop 
Jetstreams at RNAS Culdrose. G115D 
deliveries are expected to start in early 
1999, to replace the last RAF Bulldogs 
before the end of that year. 


Engine upgrade for Jaguars 


Increased reliability and significant life- 
cycle cost savings are being sought 
from long-awaited RAF plans to 
upgrade the Rolls-Royce/Turboméca 
Adour turbofans of its Jaguar strike- 
fighter fleet. Following confirmation in 
the Labour government’s Strategic 
Defence Review of continued Jaguar 
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operation until at least 2008, previously 
thought to have been in doubt, a new 
£100 million Jaguar engine upgrade 
contract was placed in August by RAF 
Logistics Command with British Aero- 
space as prime contractor. 

Some 42 of the veteran RAF Jaguar 
GR.Mk 1s are already being upgraded 
with new digital avionics to operate 
with GEC-Marconi TIALD targeting 
pods for designation and delivery of 
precision-guided weapons, for which 
the UK’s Defence Evaluation and 
Research Agency at Boscombe Down 
is prime contractor. This programme 
includes installation of a modified 
GMAv 1064C INS with integrated 
GPS and high-resolution wide-angle 
HUD, a multi-function colour cockpit 
display, BASE TERPROM ground- 
proximity warning system, digital map 
generator, HOTAS and computer 
symbol generator. 

Aimed at achieving similar thrust 
outputs to the Jaguars’ current Adour 
Mk 104s at lower throttle settings, 
while reducing maintenance require- 
ments, the new Mk 106 engines will 
be based on the core units of the tropi- 
calised but unreheated Adour Mk 871s, 
used in many export BAe Hawks, with 
the afterburning sections of the Adour 
811s used on Indian and Omani Jaguars. 

Increases of up to 10 per cent from 
the 7,900 lb (35.13 KN) maximum 
afterburning thrust of the Mk 104 are 
expected with the Mk 106, which will 
be developed, manufactured and 
supplied by Rolls-Royce, as principal 
sub-contractor to BAe. The latter 
company’s Military Aircraft and 
Aerostructures division at Warton will 
undertake design, integration and 
flight-testing of the re-engined Jaguars. 
They will be modified by RAF St 
Athan with airframe kits supplied by 
Beagle Aircraft Ltd, presumably after 
completion of their avionics upgrade. 





Advanced Hawk lead-in 
fighter trainer unveiled 


British Aerospace is using initial orders 
for 51 upgraded Hawk 100s from 
Australia and Canada to develop an 
even more advanced lead-in fighter 
trainer (LIFT), with further equipment 
options to meet specific international 
customer requirements. With expanded 
Mil Std 1553B digital avionics, including 
three (instead of two) colour LCD 
MIDs and a HUD, as well as structural 
improvements conferring an extended 
10,000-hour fatigue life, the LIFT 
Hawk is claimed to be virtually a com- 
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pletely new aircraft. According to 
Andy Wilson, Head of Hawk New 
Business, consideration had been given 
to renaming the new project, before 
deciding not abandon the Hawk’s 
well-established training credentials. 

New Hawk LIFT avionics include 
duplicated mission computers to pro- 
vide redundancy and spare capacity for 
future growth capability, as well as 
INS/GPS, a moving map display, 
NVG-compatible cockpit, helmet- 
mounted sight, and HOTAS. AC 
electrics are installed, with main and 
auxiliary generators, plus a gas-turbine 
APU which also provides inflight 
back-up and independent ground 
power. Up to 6,800 Ib (3085 kg) of 
weapons may be carried under the 
seven-station combat wing, and in 
addition to a new stores management 
system, a fixed forward-fuselage probe 
will be fitted for refuelling training or 
extended-range combat operations. 

An improved environmental control 
system and onboard oxygen generation, 
plus nosewheel steering, formation 
lights and a health and usage monitoring 
system (HUMS), are also included 
among standard LIFT equipment. 
Provision and wiring are made for such 
operational training or combat options 
as GEC-Ferranti TICM II FLIR, 
Ferranti 105H laser rangefinder and 
spot-tracker, removable Sky Guardian 
radar warning receiver and rear-fuselage 
chaft/flare dispensers, and pod-mounted 
radar simulation, or emulation of a 
different target-type. 

With the well-tried 5,845-Ib (25.99- 
KN) thrust Rolls-Royce/Turboméca 
Adour Mk 871 turbofan of the Hawk 
100, now cleared to a 4,000-hour 
servicing cycle, the LIFT version has a 
maximum level speed of 525 kt (968 
km/h; 602 mph), or to Mach 1.2 in a 
dive. BAe estimates for fuel costs for 
20 aircraft flying 300 hours per year 
over 20 years are about $20 million, 
compared with over $40 million for 
the F-5E and around $60 million for 
the F-16. Direct operating costs, 
including fuel, maintenance and spares 
support, for the same period are estimated 
at $90 million, $390 million and $440 
million, for the Hawk, F-5 and F-16, 
respectively. 

Continuing life extension pro- 
grammes for the RAF’s 130 or so 
Hawks have depleted numbers in 
service and advanced training capacities, 
possibly resulting in a two-tier order 
within a couple of years for 40-60 
more basically-equipped advanced 
trainers, and LIFT versions customised 
for Eurofighter lead-in training. 





Unusual visitors to August’s Hradec Kralove air show, in the Czech 
Republic, were the SOKO G-4 Super Galebs (above) of the Yugoslav air 
force’s ‘Flying Stars’ display team, with an An-26 as support (left). 


A BAe policy team at Warton is 
studying future jet-training strategies 
on a day-to-day basis for a longer-term 
Hawk follow-on from about 2030. 
Meanwhile, some LIFT systems and 
avionics, in flight trials of the first 
phase of software development cover- 
ing basic navigation and weapons 
modes, are already being flown in a 
BAe Hawk 100 demonstrator. 

As the first Hawk LIF customer (a 
BAe distinction from the full LIFT 
programme), the Royal Australian Air 
Force is expecting delivery of the first 
of its 33 Mk 127s in early 2000, and 
will assemble all but the first 12 from 
many locally sub-contracted compo- 
nents at a new facility at Newcastle, 
NSW. A similar possibility is being 
discussed with Poland, which has a 
major advanced trainer requirement 
involving about 100 aircraft to replace 
its currently-stalled Iryda programme, 
and is already involved in Hawk com- 
ponent production. 


First C-130] finally arrives 


Formal delivery of the first of the 
RAF’s 25 Lockheed Martin C-130]J 
Hercules 2s on order from a $1.75 
billion MoD contract took place at the 
Marietta, Georgia factory on 24 
August, nearly two years later than 
originally scheduled in November 
1996, The RAF’s first C-130J-30 was 
the prototype Hercules 2 (c/n 5408), 
which first flew on 6 April 1996, and 
arrived at the UK’s Defence Evaluation 
& Research Agency (DERA) at 


Boscombe Down on 26 August, before 
appearing at Farnborough for the 
SBAC show. 

With its original flight-test instru- 
mentation, the aircraft is now undergoing 
initial service trials with DERA at 
Boscombe, where it was due to be 
joined by the second RAF C-130J-30 
in late 1998. RAF trials follow comple- 
tion of FAA certification tests, including 
fin anti-icing and de-icing systems, 
although paper-work for issue of the 
Part 25 certificate required for civil 
operation was not expected to be 
finalised until later in 1998. 

Deliveries were then due to begin of 
the first of 28 C/EC/KC/WC-130]s so 
far ordered for the US services and of 
the 12 stretched -30 versions bought by 
the RAAF, among 20 Hercules 2s to 
reach customers by the end of 1998. All 
15 of the RAF’s stretched Hercules 
C.Mk 4s (C-130J-30) and 10 short- 
fuselage C.Mk 5s are scheduled for 
delivery by early 2000, and options are 
held for a further five. 

Limited RAF service-entry clearance 
— excluding tactical, paratrooping and 
air-refuelling operations pending fur- 
ther trials — is expected in early 1999, 
when the Italian air force will also 
receive the first of its 18 C-130Js. In 
addition to firm orders for 83 
Hercules 2s, with a current fly-away 
unit cost of $50-60 million, Lockheed 
Martin is now claiming options for 
another 63. It is still optimistic con- 
cerning possible export orders for up to 
400 Hercules 2s, from potential market 
requirements for about 700 new tactical 
transports over the next decade. 





Middle East 


EGYPT: 


Follow-on Chinook orders 


A long-term Egyptian air force follow- 
up requirement for more Boeing 
Chinook medium-lift helicopters was 
confirmed in mid-1998 by a $92 million 
FMS contract with the US government 
for four CH-47Ds, plus spares and support 
equipment. Boeing will receive an initial 
$65.7 million of this total, for the first 
advanced model Chinooks to be 
acquired by the EAF. This service has 
been operating 15 Meridionali-built 
CH-47Cs since the early 1990s. 

New deliveries will involve Chinooks 
already built for a cancelled order in 
late 1996 from an unspecified country, 


believed to be South Korea, and now 
scheduled for delivery to Egypt by 30 
May 2001. Two of these cancelled 
CH-47Ds are also expected by Australia 
in 1999, from a $45 million RAAF 
contract signed in June 1998. 


BAe Hawk interest 


Ongoing negotiations have been 
reported by British Aerospace with the 
Egyptian government for the possible 
acquisition of Hawk trainers for the 
EAF. Retirement of Soviet-supplied 
MiG-21s and other aircraft because of 
spares and technical support problems 
has necessitated transfer of 25 or so 
Egyptian Alpha Jet MS1s, previously 





used for advanced training, to join the 
dozen remaining Alpha Jet MS2s in 
undertaking operational roles. Both 
advanced and lead-in fighter trainer 
versions are included in the EAF Hawk 
requirement, which is now considered 
urgent by the Egyptian government. 


ISRAEL: 


IAI completes MiG-21bis 
upgrade development 





Flight trials of the upgraded advanced- 
configuration MiG-21-2000 have been 
successfully completed by the Lahev 
Division of Israel Aircraft Industries 
from Ben Gurion airport. Tests were 
concluded over a three-month period 
of the new MiG-21bis upgrade, which 
includes an Elta EL/M2032 fire-control 
radar and twin LCD MFDs, plus a 
HUD and Mil Std 1553B avionics, 
derived from earlier installations in the 
IAI Kfir and Northrop F-5E/F. IAI is 
competing with Elbit/Aerostar and 
MiG MAPO to secure lucrative MiG-21 
upgrade contracts from Croatia, 
Ethiopia and Vietnam. 





IDFIAF first customer for 
US air-refuelling pod 
Almost instant conversion of its F-16s 


to have an additional probe-and- 
drogue air refuelling capability is being 


Above: The Czech air force’s Open 
Skies An-30 camera ship has been 
repainted with special titles 
commemorating the air force’s 
80th anniversary. 


Above right: Aero’s L-139 
demonstrator has appeared in this 
toned-down ‘air superiority’ 
scheme. The single-seat L-159 ALCA 
made its first flight in August. 


Right: This freshly camouflaged 
Slovak air force MiG-21MF (31 SLK) 
has gained new-style tailcodes - 

as have Slovakia’s MiG-29s. 


achieved by the IDF/AF as the first 
customer for Cobham PLC Sargent- 
Fletcher subsidiary’s ART/S specially- 
equipped underwing drop-tank pod. 
Comprising a 370-US gal (1400-litre) 
external fuel tank fitted with a 150-Ib 
(68-kg) retractable refuelling probe 
made by FRL in the same group, the 
Air Refuelling Tank System allows 
almost any fighter to operate with a 
drogue-equipped airborne tanker, after 
minor modifications to its fuel system. 

Being fully retractable, the probe 
eliminates the drag of fixed systems, 
and 90 per cent of the drop tank is still 
available for fuel. Successful hook-up 
tests have been completed by the 
USAF Research Laboratory on the 
NF-16D VISTA aircraft, which is of 
similar configuration to F-16Ds in 
IDF/AF service. Israel will take delivery 
of its first ART/S units in 1999. 
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Black Hawk deliveries 
completed 


Recent deliveries of US equipment to 


Israel have included the last of 15 Sikorsky 
S-70A-50s on order for the IDF/AF. 


Africa 


ZIMBABWE: 
New SF.260s delivered 


Deliveries started in June 1998 of the 
six Aermacchi (formerly SIAI-Marchetti) 














SF.260F basic trainers ordered in the 
previous year by the Air Force of 
Zimbabwe (AFZ). Powered by a 
normally-carburetted 260-hp (194-kW) 
Textron Lycoming AEIO-540-E4A5 
flat-six piston-engine, the SF.260F — 
and the fuel-injected SF.260E version, 
allowing a full aerobatic capability at a 
weight 100 kg (220 Ib) heavier — have 
replaced the earlier SF.260D in current 
production, which has now reached 
more than 800 aircraft. In Zimbabwe, 
the SF.260Fs, which have provision for 
carrying light weapons, are supple- 
menting earlier deliveries of 14 
SF.260TP turboprop versions, powered 
by the 350-shp (261-kW) Allison 250- 
B17D. The AFZ aircraft will be the 
first SF.260s built since 1992, when 
eight were delivered to Belgium. 





Southern Asia 


INDIA: 





Naval carrier plans 


Finalisation was expected in late 1998 
of prolonged negotiations by the 
Indian government with Russia’s 
Rosvoorouzhenie arms export agency 
in Moscow for acquisition of the 
45,000-tonne V/STOL aircraft-carrier 
Admiral Gorshkov. Withdrawn from 
Russian naval service in 1994, the 
Russian carrier formerly operated 24 
Yakovlev Yak-38M ‘Forger’ V/STOL 
fighters, plus Kamov Ka-25, -27 and 
-29 ASW and assault helicopters. For 
Indian service, a bow ramp and deck 
arrester gear are apparently planned to 
be fitted for use by conventional naval 
combat aircraft. As replacements for 
the IN’s 20 or so current BAe Sea 
Harrier Mk 51s, these are expected to 
be MiG-29Ks, upgraded with 
MiG-29SMT modifications, plus sup- 


porting Kamov helicopters in a pack- 
age costing $1 billion or more. This 
would provide a much-needed boost 
to Russia’s sagging arms exports, 
which apparently fell to an alarming 
$2.5 billion in 1997. 





More Su-30s for India? 


Although represented at the Farnbor- 
ough air show only by a single Su-27 
from the Gromovy Flight Test Institute 
at Zhukhovskii, flown by Anatoly 
Kvotchur, Sukhoi was in the news 
from reported follow-up orders 
planned by India for another 10 
Su-30MKI_ two-seat multi-role 
fighters. So far, the Indian Air Force 
has received only eight Su-30Ks with 
basic Russian avionics, of 40 MKIs on 
order from a $1.57 billion contract for 


initial conversion training with No. 24 
Sqn at Pune, pending finalisation of 
IAF requirements for more advanced 
systems 

Further deliveries are not expected 
to follow until selection and initial 
flight development of the French mis- 
sion system avionics from Sextant 
Avionique and Thomson-CSF are 
completed, in 1999-2000. Installation 
of thrust-vectoring in definitive 
Su-30MKIs for India is also planned 
only for third-batch installation at a 
much later stage, although two proto- 
types (Su-30MK-1/01 and MK-6/06) 
are now flying with this system on 
their Lyul’ka AL-31FP turbofans at 
Zhukhovskii, near Moscow. Licensed 
production is also planned by HAL of 
up to 100 more Su-20MKIs. 

Further Indian acquisitions of 
Russian arms and military equipment 
are planned from a 10-year renewal in 
June of a strategic co-operation agree- 
ment on defence trade first signed in 
1994. Following IAF Su-30MKI 
orders and a VPK MIG MAPO 
contract to upgrade 125 Indian MiG- 


21s, Indian procurement is now 
expected of six batteries of Antey 
S-300V SAM/ABMs, plus another 50 
Zvezda Kh-35 (SS-N-25 ‘Switchblade’) 
Harpoon-type jet-powered heavy ship- 
to-ship missiles. Upgrades are also 
planned of the IAF’s 150 or so MiG-27 
ground-attack fighters. 


SRI LANKA: 
More ‘Hinds’ delivered 





Having previously operated a few 
second-hand Mil Mi-24 ‘Hind’ attack 
helicopters from Kazakhstan, most of 
which have been shot down or crashed 
during prolonged operations against 
Tamil rebels, the Sri Lankan air force 
took delivery of three Mil Mi-35 
export versions from Rostvertol in July 
1998. Two were Su-35Ps armed with a 
twin-barrelled 30-mm GSh-30-2 fixed 
cannon on the starboard lower fuselage, 
supplementing Shturm V anti-tank 
missiles. The third was described as an 
Su-35 ‘attack-cargo’ version, with 
unspecified weapons systems. 
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Far East 


CHINA: 
More Sukhoi fighters sought 








Having lost a number of its Sukhoi 
Su-27SK advanced air superiority air- 
craft and Su-27UB two-seat combat 
trainers in a 1997 hurricane, from 50 
delivered to date, the Air Force of the 
People’s Liberation Army (AF/PLA) in 
late 1998 was reportedly negotiating 
with Russia for the acquisition of 
20-50 Su-30MK two-seat multi-role 
fighters. Progress is also being made 
with China’s licensed production pro- 
gramme for up to 200 Su-27s for the 
AF/PLA at 15-20 per year, although 
the Su-30s are expected to be built by 
the Irkutsk Aircraft Production Organ- 
isation (IAPO). Apart from a spe- 
cialised avionics package, they will 
probably be to similar standards to 
those being acquired by India, with the 
eventual incorporation of thrust- 
vectoring into their fly-by-wire flight- 
control system. Their fly-away unit 
cost 1s being unofficially quoted as only 
$30-35 million. 





Russian helicopter plans 


Eight Kamoyv Ka-28PS/PL ‘Helix-A’ 
co-axial SAR and ASW helicopters 
costing about $40 million, plus spares 
and technical support equipment, are 
expected to be included in ongoing 
Russian arms supplies to China. Delivery 
is expected by late 1999 for initial 
operation from land bases, and from 
two ‘Sovremenny’-class destroyers 
being built for the PRC. Other 
Chinese orders for Russian military 
equipment are also believed to include 
eight Antey S-300PMU (SA-10 
‘“Grumble’) and 15 SM-330 Tor-M1 
(SA-15 ‘Gauntlet’) advanced SAM/ 
ABM systems. 





S-70 deliveries resumed 


A partial relaxation of the US arms 
embargo on China since ‘tthe 1989 
Tiananmen Square massacre was 
recently indicated by a Sikorsky 
announcement of completing delivery 
of four S-70C-6 Black Hawks for SAR 
roles with the AF/PLA. Twenty-four 
Black Hawks delivered to China in 
1984-85 have been virtually grounded 
in the past few years because of a US 
embargo on spares supplies. 


JAPAN: 
Fuji T-7 trainer selected 





Japan will acquire 50 Fuji T-7 turbo- 
prop trainers to replace its existing Fuji 
T-3 Kai aircraft. The Japanese Air Self- 
Defence Force had been seeking a 
replacement for its remaining piston- 
engined T-3 basic trainers (which are 
licence-built developments of the 
Beech T-34 Mentor delivered in 1978) 
for several years. The list of potential 
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candidates narrowed earlier in 1998 to 
two finalists from 35 submissions origi- 
nally received. In September a decision 
was in favour of Fuji’s T-7 proposal, 
which is essentially a re-engined T-3 
fitted with a 350-shp (260-kW) Allison 
250 turboprop. The losing submission 
was a joint Pilatus/Marubeni proposal 
for the PC-7 Mk II, powered by a 
700-shp (522-kW) Pratt & Whitney 
Canada PT-6A-25C, as used by the 
South African air force. A T-7 proto- 
type has already been flown and the 
production contract is expected to be 
signed in 1999, Deliveries should start in 
2000. 





Latest E-767 flies 


The number three Boeing E-767 
AWACS aircraft made its first flight in 
Seattle on 31 August 1998. Air vehicle 
number three is one of four 767 
AWACS sold to the government of 
Japan and was the first to complete a 
maiden flight with the 30-ft (9.14-m) 
rotodome installed. The first two were 
delivered in March 1998; the second 
two will be delivered in early 1999. 
Japan is considering the purchase of 
another four E-767s so it can maintain 
two full AWACS ‘orbits’. 


PHILIPPINES: 


New government reassesses 
defence priorities 





Delays of between one and three years 
and scaling-down of several equipment 
procurement programmes are being 
mooted in the proposed 15-year and 
originally $13.8 billion modernisation 
programme for the Philippine armed 
forces, following the change of 
government on 30 June. Already 
virtually halved to about $6.8 billion, 
budget provisions for the long-term 
programme have been further reduced 
to around $4 billion (Pso164.4 billion) 
by Filipino currency devaluations. 
Although the $1 billion requirement 
for up to 24 new combat aircraft is still 
regarded as a priority by the incoming 
administration, the acquisition of more 
second-hand surplus fighters is being 
reconsidered following earlier PhilAF 
rejection of such proposals. Invitations 
to tender for an initial dozen new 
combat aircraft from the short-list of 
Mirage 2000-5, F/A-18C/D, F-16C/D, 
Kfir 2000, MiG-29, and Gripen, 


Above: Seen at its wartime base of 
Buochs, on 24 September 1998, this 
Mirage IIIS of FISt.16 made its last 
flight during this autumn exercise, 
before its withdrawal into storage. 


originally due by 15 July, have been 


indefinitely postponed. Increased 
importance is also being attached to 
defence support elements, including a 
requirement for a half-dozen or so 
maritime patrol and surveillance 
aircraft. Contenders have included 
both CASA and IPTN versions of the 
CN.235M, as well as the Dash 8, 
Defender, C-130, and King Air. 

Two refurbished ex-USAF C-130Bs 
were recently delivered from AMARC 
storage to supplement the PhilAF’s four 
remaining airworthy Hercules, and the 
Philippine government has also been 
considering a Lockheed Martin offer 
for up to six ex-RAF C-130Ks from 
25 part-exchanged for Britain’s long- 
awaited C-130Js. Like the C-130Bs, the 
C-130Ks are offered at nominal prices, 
but buyers are responsible for overhaul, 
modification and delivery costs. With 
average airframe times of about 22,000 
flying hours, the RAF C-130Ks have 
been hard-used, but have been meticu- 
lously maintained and upgraded, and 
are in excellent condition. 


SINGAPORE: 
US Apache offer extended 


Extension of a letter of offer for a $620 
million Foreign Military Sales contract 
was announced in June 1998 by the 
US government, for the supply to 
Singapore of eight Boeing AH-64D 
Apache attack helicopters. Two spare 
General Electric T700-GE-701C 
engines, 216 laser-guided Hellfire II 
anti-tank missiles, four spare Hellfire 
launchers, 9,120 Hydra-70 aircraft 





Below: Several of the eight Bell 412s 
operated by 15 Brigada of the 
Slovenian air force, at Ljubljana, have 
routinely been operating in support of 
NATO’s SFOR mission in Bosnia. 





rockets, two spare target acquisition/ 
designation sight (TADS), and elec- 
tronic warfare systems, were included 
in the package. Singapore is one of 
several AH-64D export customers for 
which release of the Longbow milli- 
metric-wave radar is still awaited. 


SOUTH KOREA: 
KTX-2 future assured 


Continuation of South Korea’s super- 
sonic KTX-2 lead-in fighter-trainer 
and light combat aircraft project was 
assured in late 1998, when it was given 
national priority status by the Seoul 
government. Samsung Aerospace is 
prime contractor, partnered with 
Lockheed Martin Tactical Aircraft 
Systems (LMTAS). Sufficient funding 
is now guaranteed to maintain its joint 
development, started in 1997 by 
Samsung and LMTAS through the latter’s 
Fighter Enterprise programme, despite 
the RoK’s current economic problems. 

In addition to design advice and 
general technical assistance, LMTAS 
was allocated responsibility for developing 
the KTX-2 avionics package, flight- 
control system and wings. Claimed by 
LMTAS to be the most modern and 
advanced total training system, inte- 
grating ground and flight instruction 
for new-generation combat aircraft, 
KTX-2 development will continue 
through 2005, following first flight of 
the prototype in 2001. Deliveries of 
about 100 KTX-2s for the RoKAF are 
expected through 2009, and potential 
worldwide exports of 600-800 aircraft 
are forecast by the two partners. 





THAILAND: 
Elbit wins F-5 upgrade 


The RTAF is reportedly planning a 
low-cost upgrade of about half of its 35 
or so F-5E/Fs by Israel’s Elbit Systems, 
following recent cancellation of its 
F/A-18 order because of major cur- 
rency devaluation problems. USMC 
acceptance of the eight F/A-18C/Ds 
on order allowed Thailand to withdraw 
from the $392 million contract, 
although it lost its $74.5 million initial 
deposit. 

Thai F-5 modernisation requirements 
include new digital avionics and twin 
multi-function colour cockpit displays, 
plus a HUD, as in Elbit’s F-5S upgrade 
for Singapore, but without replacement 
of the original Emerson fire-control 
radar, to minimise costs. As Elbit’s 
partners in the F-5S project, neither 
Singapore Technologies Aerospace nor 
IAI are apparently involved in the 
RTAF F-5 programme, for which 
they also reportedly bid. 


Above and right: On 3 October 1998 
the RAF commemorated 25 years of 
service with the SEPECAT Jaguar. 
A 16-ship formation made a flypast 
of RAF Coltishall, home of the 
Jaguar force, where three squadrons 
are currently based. One aircraft 
was painted in a special anniversary 
scheme (right) for the occasion, 
while others were ‘redecorated’ to 
wear the unit marking of every RAF 
squadron to ever operate the ‘Jag’. 





Australasia 


AUSTRALIA: 


IPTN withdraws from 
transport short-list 


International Monetary Fund interven- 
tion, ending further state aerospace 
industry aid after the Asian currency 
crisis, resulted in mid-1998 in IPTN 
having to withdraw its CN.235M-330 
Phoenix submission for the Royal 
Australian Air Force’s $270 million 
Project Air 5190 Light Tactical Airlift 
Capability programme to replace 14 
DHC-4 Caribou tactical transports. 
Alternative financial backing could not 
be found by IPTN within RAAF 
timescale limits for its bid, leaving the 
field clear for CASA’s similar 
CN.235M-300 and stretched CN.295M 
submissions to compete with Lockheed 
Martin/Alenia’s projected C-27] 
Spartan, backed by Boeing Australia 
Ltd. Maximum payloads of the con- 
tenders over a 220-nm (400-km) radius 
are 14,520 lb (6586 kg), 19,800 Ib 
(8980 kg) and 22,660 lb (10278 kg), 
respectively. RAAF requirements for 
its new cargo transports are a minimum 


9,920 lb (4500 kg) payload over a 
200-nm (370-km) range, with selec- 
tion expected in March 1999, 

Financial problems in Malaysia and 
Indonesia have also delayed delivery to 
the Royal Malaysian air force of six 
IPTN CN.235M-200s, as well as the 
last 16 for the Indonesian air force 
(TNI/AV), although all have been 
completed. Papua New Guinea, how- 
ever, is reportedly planning to double 
its current complement of two IPTN 
CN.235Ms. 





AAA orders more Chinooks 


Two more CH-47D Chinook 
transport helicopters have been 
ordered to augment Australian Army 
Aviation’s heavy-lift capability, from a 
$45 million contract finalised in June 
1998 with Boeing Helicopters. They 
will supplement four CH-47Ds deliv- 
ered in 1995 from earlier orders, plus 
the 38 Sikorsky S-70A-9 Black Hawks 
and Bell UH-1Hs in the AAA’s 5th 
Aviation Regiment at Townsville, 
Queensland. 





South America 


BRAZIL: 
AMX lost 


The first loss of a Brazilian air force 
(FAB) AMX came in late July 1998 
with the disappearance into the 
Atlantic, with its pilot, of an 
EMBRAER A-1 of Grupo de Aviacio 
1/16 ‘Adelfi’ from Santa Cruz, near 
Rio de Janeiro. Deliveries of 45 A-1s 
and 11 A-1B two-seat combat trainers 
to the FAB — which started in October 


1989 — are due for completion in 1999, 
Funding is being sought for a further 
34 A-1s and four more A-1Bs in two 
more production batches to complete 
its planned procurement programme. 


CHILE: 





Procurement deferred 


Chilean air force (FACh) requirements 
for up to 24 new combat aircraft cost- 
ing $600-700 million, on which a 
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Above: This secretive Puma HC.Mk 1 of No. 33 Sqn, RAF Benson, has non- 
standard extra fuel tanks in its undercarriage sponsons. It is believed to have 
a C-SAR role and second, similar, special forces Puma is also in service. 


decision was expected in June 1998, 
seem likely to remain unfulfilled for an 
indefinite period following govern- 
ment economies resulting from falling 
copper prices and financial difficulties 
with Asian markets. Four types — the 
F-16C/D, Mirage 2000-5, Gripen and 
F/A-18C/D — had been short-listed for 
Chile’s long-running new combat air- 
craft programme. Its urgency had been 
lessened, however, following surprising 
successes of the FACh’s Israeli-upgraded 
Northrop F-5Es during mock combat 
exercises in Chile against USAF F-16s 
and French Armé de l’Air Dassault 
Mirage 2000s. 

The FACh is also apparently happy 
to extend replacement timescales of its 
Cessna A-37Bs until its budget 
situation improves, and similar delays 
are expected with its linked require- 
ment to replace its 20 or so Cessna 
T-37C basic jet trainers. Selection of 
the turboprop-powered Raytheon’s 
Beech T-6A for the latter programme 
was reportedly followed by a letter of 
intent recently signed by Chile for 
16-25 of these trainers, for which 
funding is still being sought. Further 
Chilean reliance on the US was reflected 
in formal acceptance by the FACh in 
July of the first of 12 Sikorsky S-70A 
Black Hawks from a 1997 order. 





Pillan trainer transfers 


A number of ENAER T-35B Pillan 
piston-engined basic trainers recently 
withdrawn from FACh service have 
been transferred for further service 
with other Latin American air forces. 
Following refurbishment by ENAER 
at its El Bosque facility in Santiago, five 
T-35Bs were flown to El Salvador in 
June 1998 for operation by the Air 
Academy of the FAS at Ilopango. 
Delivery of another five Pillans was 
expected to supplement the Pilatus 
PC-7 Turbo Trainers of the Military 
Aviation School of the Guatemalan air 
force (FAG) at Retalhuleu air base. 


COLOMBIA: 


Transport reinforcement 





Delivery started in mid-1998 of three 
CASA-built CN.235M tactical transports 
ordered in late 1996 to reinforce the 
airlift capability of the Colombian air 
force (FAC). At the same time, the 
FAC was also expecting an initial batch 
of four indigenously-developed and 
built Gavilan 358 ‘flying truck’ utility 
aircraft. Powered by a 358-bhp (267-kW) 
Textron Lycoming TIO-540-W2A 
turbo-supercharged piston engine, the 
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Above: In August 1998 the seventh Merlin 


HM.MK 1 was handed over to the Royal 
Navy. This aircraft will be one of four 
allocated to the first Merlin Intensive 


Flying Trials Unit (No. 700M Sqn), based 


at RNAS Culdrose. 





Gavilan 358 can carry upto eight 
occupants or 1,580 lb (717 kg) of 
freight in the boxy fuselage. The FAC 
is planning further Gavilan 358 pro- 
curement, with a requirement for at 
least 10, possibly including a turboprop 
version now under development. 

Other FAC support aircraft require- 
ments have recently been quoted for 
up to 30 Sikorsky UH-60 Black Hawk 
transport/assault helicopters, plus a 
dozen Bell AH-1 Cobra or similar 
attack helicopters for their protection 
during anti-guerrilla operations. 


VENEZUELA: 


Trainer re-equipment plans 


An initial contract worth some $110 
million was expected before the end of 
1998 or early 1999 for about eight 
Aermacchi MB.339FD lead-in fighter 
trainers. This followed selection by the 
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Below: This Lynx AH.Mk 7 of 
No. 651 Squadron, British Army 
Air Corps is one of those 
currently deployed to Gornij 
Vakuf. Note the ALQ-144 IR- 
jammer under the rear fuselage. 


Venezuelan air force (FAV) of this type 
in July to replace the remainder of its 
24 Rockwell T-2D Buckeyes delivered 
from 1973, and now mostly grounded. 
Replacements are scheduled to start in 
about 2000, on a one-for-one basis in 
three batches of eight each, as the sec- 
ond step in a planned three-part pro- 
gramme to modernise the FAV’s 
training fleet with Italian help. This 
began in mid-1998 with orders for 12 
fuel-injected Textron Lycoming 
AEIO-540-E4A5-powered Aermacchi 
SF.260E fully aerobatic basic trainers, 
with requirements for another 12, plus 
options on six more, after similar eval- 
uations of the Slingsby Firefly and Zlin 
Z.242L. From an initial $12 million 
contract, the SF.260s will replace its 
surviving Beech T-34A Mentors from 
24 originally in service, for delivery in 
1999. Venezuela’s upgraded and fully- 
digital MB.339s are expected to be 
similar to those already delivered to the 


Italian air force, apart from incorporating 
the uprated Rolls-Royce Viper 680 
turbojet as fitted to the non-digitally- 
equipped MB.339CEs bought by New 
Zealand and Eritrea. 

Discussions have also been reported 
for Venezuelan acquisition of a dozen 
or more upgraded AMX-T two-seat 
combat trainers with new digital avionics 
and radar, to complete the three-phase 
FAV programme. They could be con- 
verted from about 18 of 30 first-batch 
single-seat AMXs, made surplus from 
planned AMI reductions from about 
130 to 96 aircraft, in four instead of 
five squadrons. 

In a joint programme, Alenia, 
Aermacchi and EMBRAER are going 
ahead with development of a new two- 
seat AMX-ATA (Advanced Trainer & 
Attack) aircraft to meet the FAV’s 


overall requirements for 24 lead-in 
fighter trainer and combat types. The 
equipment fit and contractual details of 
these aircraft are still being finalised, but 
they will feature twin 1553B databus 
systems, and the usual range of 
advanced nav/attack units and new 
radar for all-weather day/night multi- 
role operation with precision-guided 
munitions. 

Prototype construction will await a 
firm Venezuelan commitment, and 
similar submissions have been made to 
South Africa, which originally had a 
requirement for 24 LIFTS and 48 
Advanced Light Fighter Aircraft 
(ALFAs). These totals are currently 
being revised, but the AMX companies 
estimate a potential world market for 
more than 300 aircraft in this category 
over the next 10 years. 





North America 


CANADA: 
CT-133 disposal planned 


Twenty-two surplus Canadian Air 
Command Canadair-built Lockheed 
CT-133 jet-trainers are being offered 
for disposal on behalf of the Ottawa 
government by Canada’s Kelowna 
Flightcraft company. It is currently 
overhauling and upgrading 23 CT-133s 
operated by the CAC for electronic 
warfare training, to extend their operating 
lives to about 2010. 

As specialists in T-33 technical 
support, the Canadian company is also 
upgrading 18 T-33AN/Fs for the 
Bolivian air force with similar equip- 
ment, including Rogerson Kratos EFIS 
cockpit displays, and Honeywell 
Primus II avionics, integrated with an 
H764 laser-gyro attitude and heading 
reference system, micro air data computer 
and radar altimeter, plus structural 
reinforcements. 


UNITED STATES: 


Cruise missile strikes 


Operation Infinite Reach was the 
Pentagon’s name for 20 August 1998 
strikes against terrorist targets that ate 
up 20 per cent of the US Navy’s 
inventory of BGM-109C/D Toma- 
hawk Block III cruise missiles. One 
submarine and six warships fired 79 
missiles at $1.1 million apiece — 25 at a 
pharmaceuticals plant in Sudan and 54 
at six camps in Afghanistan. Satellite 
photos of the Afghan bases depict small 
buildings scattered over mountanous 
foothills, a target not well suited to 
cruise missile attack. Critics claimed 
that the Sudan plant manufactured 
laxatives, not chemical weapons. Still, 
Secretary of State Madeleine Albright 
called the strikes “‘a solid beginning” in 
the struggle against terrorism. 

The cruise missile raids were in 
retaliation for car bombings of the US 
embassies in Nairobi, Kenya and Dar 
es Salaam, Tanzania that killed more 
than 300 people. US officials said the 


bombings were the work of Saudi 
millionaire Osama bin Laden, now 
resident in Afghanistan. 


Air Expeditionary Forces 
for the new millennium 


USAF Chief of Staff General Michael 
Ryan has adopted the application of 
Air Expeditionary Wings (AEW) as a 
permanent feature for the Air Force. 
The concept has grown in importance 
in recent years, initially in the Middle 
East and more latterly in Europe. 

The basic principle is for a core unit 
to be activated to operate its own per- 
sonnel and aircraft at a deployed facility 
and for that unit to be responsible for 
other assets assigned for the duration of 
the deployment. In many cases, these 
temporarily assigned units operate a 
different role and aircraft type from 
that of the AEW, for example the 
347th AEW formed at Sheikh Isa Air 
Base in Bahrain during February 1998 
comprised 12 F-16C/Ds of the 68th 
FS, 347th Wing from Moody AFB, 
Georgia as the core unit. To these 
were added a mixed complement 
including two B-1Bs of the 28th BW 
from Ellsworth AFB, South Dakota, 12 
F-15Cs of the 33rd FW direct from 
Eglin AFB, Florida, and six F-16C]s of 
the 20th FW direct from Shaw AFB, 
South Carolina. 

The 16th and 31st AEWs were 
formed at Aviano AB, Italy in mid- 
1997 to co-ordinate activities imple- 
menting mixed operations over Bosnia. 
The 31st AEW has the primary 
responsibility of enforcing the air 
exclusion zone over Bosnia with air- 
craft drawn from the 510th and 555th 
Fighter Squadrons of the resident 31st 
FW. Other USAFE fighter units are 
deployed as required, together with 
front-line and reserve squadrons drawn 
from other commands. Air refuelling 
assets from the reserves, as well as Air 
Combat Command EC-130Es from 
the 355th Wing, are included in the 
composition. The 16th AEW has an 
offensive capability, as well as a support- 


ing role with a variety of assets includ- 
ing Special Forces squadrons operating 
the AC-130H and AC-130U gunships, 
MC-130H, MH-53J, and MH-130P, 
U-2S, Predator UAV, and additional 
KC-135s, all deployed from their 
home bases. 

Subsequently, on 4 August 1998 the 
US Air Force announced its intention 
to radically overhaul the method in 
which its forces are deployed to con- 
duct overseas commitments such as the 
imposition of the air exclusion zones 
over Bosnia and Iraq. At present, 
squadrons are drawn from various 
active-duty and reservist commands 
and deployed to their overseas theatre 
for as long as necessary. The Depart- 
ment of Defense would ideally like its 
personnel to be away from home for 
no longer than 120 days each year, 
although in reality many exceed this 
and some are deployed for more than 
200 days annually. 

To counter this problem, and to 
enable the deployed squadrons to 
become operationally more cohesive, 
the Air Force will establish 10 Air 
Expeditionary Forces (AEF). They are 
intended to enable the Air Force to 
provide a more lethal fighting organi- 
sation to regional unified commands as 
well as reducing the operations tempo 
for its personnel. The AEF is seen as 
the blueprint for the 21st century as 
the USAF is finally transformed from a 
Cold War force orientated to covering 
the full spectrum of potential conflict 
with the Soviet Union. The 10 AEFs 
will be part of the Expeditionary Aero- 
space Force, with each composed of 
up to 175 fixed- and rotary-winged 
aircraft. 

Composition will vary depending 
upon the requirements of the theatre 
of operations, although a typical AEF 
could include 15 F-15Cs for air superi- 
ority, 10 F-15Es for precision ground 
attack, eight F-16CJs for suppression of 
enemy air defences, 12 OA/A-10As 
(including front-line and reservist 
units) for anti-armour and general 
ground attack duties, three E-3B/Cs 
for airborne command and control, 
three HH-60G for combat search and 
rescue, eight C-130s (from ANG and 
AFRC squadrons) for theatre airlift, 
four KC-10As and six KC-135s 
(drawn from the active-duty and 
reserves) for aerial refuelling, and three 
C-21As for communications support. 
However, exact numbers would be 





Above: No. 2 Squadron, based at 
Mufag Al-Salti Air Base, operates 
the Royal Jordanian Air Force’s 16 
Block 15 OCU F-16s. The squadron 
previously operated Aviojets from 
Mafraq, until December 1997. 


Above right: Israel’s five AS 565MAs 
are operated by ‘The Naval 
Helicopters Squadron’ (believed to 
be 193 Tayeset), based at Palmachim. 
In IDF/AF service, the type is named 
Atalef (bat), a nickname reflected by 
this new special scheme. 


Right: Taiwan’s S-70C-6s have a 
combat SAR role and are fitted with 
a search radar, FLIR and HIRSS 
exhaust suppressors. 


determined according to the particular 
mission being performed. These 
squadrons would be forward deployed 
close to the theatre of operations. 
Other high value assets such would be 
available ‘on call’ in the USA and 
could consist of three B-2As and six 
F-117As for stealth operations, and six 
B-1Bs or B-52Hs armed with conven- 
tional air launched cruise missiles. 
Additional command and control, plus 
intelligence-gathering resources, would 
be added if required, consisting of 
more E-3s, plus the E-8 J-STARS, 
RC-135 Rivet Joint, and various 
EC-130 types such as the Compass 
Call, Commando Solo and Airborne 
Battlefield Command and Control 
Center. To bolster the deployed force 
there would be a back-up contingent 
of up to 100 aircraft, typically six 
F-15Cs, 14 F-15Es, 10 F-16CJs, 14 
ANG OA/A-10As, nine HH-60Gs, 10 
ANG C-130s, two KC-10As, 14 
reserve and ANG KC-135s, and six 
C-21As. They would be held at readi- 
ness at their home stations. 

Each AEF will be formed on a per- 
manent basis, with squadrons assigned 
specifically in much the same manner 
as happens at present with carrier air 
wings in the Navy. Prior to the AEF 
entering its period of deployment, 
each squadron will have performed a 
two-week work-up training during an 
exercise such as Red Flag. At least two 
AEFs will be available for deployment 
at any given time, with each force 
serving a 90-day on-call rotation every 
15 months. A new force will join the 
on-call rota every 45 days as another 
stands down. The first AEF is expected 
to be formed by December 1998, and 
exercise EFX-98 held at Eglin AFB, 
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Florida during September 1998 is 
designed to be the forerunner of the 
dedicated AEF concept. The exercise 
will include six B-2As which will be 
forward deployed to MacDill AFB. 


US prepares for Canal 
Zone withdrawal 


The US is currently preparing to 
vacate its facilities in the Panama Canal 
Zone in readiness for the territory to 
be transferred to the Republic of Panama 
on 31 December 1999. In advance of 
the transfer, the headquarters of US 
Southern Command was moved from 
Quarry Heights, Panama to Miami, 
Florida in September 1997. The 
primary US Air Force facility in the 
Canal Zone is Howard AFB, housing 
the 24th Wing which was assigned to 
Air Combat Command. The 310th 
Airlift Squadron was the unit’s single 
flying component, equipped with the 
C-27A and a small number of 
C-130Es. The latter were reassigned to 
stateside units, including the three 
Pacer Coin photo-reconnaissance 
versions which joined the 192nd AS, 
Nevada Air National Guard at Reno. 
The C-27As have begun to be retired 
to AMARC for storage, with the first 
arriving at Davis-Monthan AFB, 
Arizona in July 1997, followed two 
months later by another pair. All 10 are 
scheduled for eventual retirement. 
Subsequently, the 310th AS has been 
transferred to Air Mobility Command 
as an autonomous unit reporting 
directly to the 21st Air Force. The 
commander of US Southern Command 
has CT-43A 72-0283 assigned, which 
was also part of the 310th AS until it 
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was relocated to the 6th Air Refueling 
Wing at MacDill AFB, Florida for 
convenience. 

US Army South (USARSO) is 
located at Fort Clayton, Panama and is 
the main Army element of US Southern 
Command. The only Army aviation 
assets in situ are the 214th Medical 
Detachment with a handful of UH-60As 
stationed at Fort Clayton, and the 1st 
Battalion of the 228th Aviation 
Company at Fort Kobbe which is a US 
Army Reserve unit reportedly operating 
the C-12F, CH-47D and UH-60A. A 
recent official listing of US Army 
C-12s showed no aircraft assigned to 
the Canal Zone, so it is presumed they 
are detached from the USA in much 
the same way as the C-12Rs from 
Willow Grove JRB, Pennsylvania are 
operated at Heidelberg, Germany. The 
only other Army assets in theatre are 
the O-5A and EO-5B versions of the 
de Havilland Canada Dash 7, which 
are operated with civilian identities at 
Howard AFB from their home unit 
the 204th Military Intelligence Battalion 
stationed at Fort Bliss, Texas. The 
160th Special Operations Regiment 
(Airborne) from Fort Campbell, Ken- 
tucky operates MH-60s at Fort Kobbe 
on a forward-deployed basis. Some of 
these units will relocate to Fort 
Buchanan, Puerto Rico, along with 
the USARSO, although the future of 
others has yet to be decided. 


FY99 Defense 
Appropriations Bill 


The US House of Representatives 
approved the $250.5 billion Defense 
Appropriations Bill recently for the 
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Right: At least one of the 
EMB-111ANs operated by VP-1 of 
the Aviacion Naval Chilena has 
undergone a local modification that 
adds an unidentified radome/ 
antenna above the fuselage. 


Below: This is one of the seven 2nd BW 
B-52Hs deployed to RAF Fairford on 11 


October 1998 in preparation for NATO 
military action against Serbian forces 
in Kosovo provence. The strikes were 
not launched, and the aircraft later 
returned to the USA in anticipation of 
renewed action against Iraq. 





acquisition of 13 Boeing C-17As; the 
first two production versions of the 
F-22A Raptors plus a further $1.6 
billion to complete research and devel- 
opment; and two F-16Cs, which were 
not originally requested. The US Navy/ 
Marine Corps is to receive 27 F/A-18E 
and F models, now that the wing drop 
problem has been rectified. Eight V-22 
Ospreys have been funded, a figure 
which includes seven for the Navy. 
Among the requests for the Army 
were funds to upgrade 66 AH-64As to 
AH-64D Longbow Apache configura- 
tion; $367.8 million for the RAH-66 
Comanche programme; $40.4 million 
to complete upgrading the OH-58D 
Kiowa Warriors; and $101.2 million to 
rebuild CH-47D Chinooks. The only 
new equipment will consist of 30 addi- 
tional UH-60L Black Hawks instead of 
the 22 originally requested. The 
Department of Defense has gained 
massive savings from placing multi- 
year contracts, and has wisely budgeted 
for the E-2C, T-45C and AV-8B Plus 
for future fiscal years allocations. In 
addition, long-lead items for two 
E-8Cs have also been funded in FY99. 


T-6A Texan II first flight 


The first production T-6A Texan II 
was rolled out of the Raytheon Train- 
er Systems Division facility at Beech 
Field, Wichita, Kansas on 29 June 
1998. The T-6, which will be dedicated 
to engineering and manufacturing 
development (EMD), is the first of 
more than 700 due to enter service 
with the USAF and US Navy under 
the Joint Primary Aircraft Training 
System (JPATS). The aircraft per- 
formed a series of ground evaluation 
tests to determine fuel calibration, 
structural and vibration levels and, after 
successful completion, made its first 
flight on 15 July, still in primer. 
During the one-hour 48-minute sortie, 
test pilot Bob Newsom flew the air- 
craft to an altitude of 13,000 ft and 
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performed a series of manoeuvres 
including aileron rolls, idle power 
stalls, functional checks and flight 
instrument evaluation. 

The USAF Systems Programme 
Office, which is overseeing the JPATS 
programme, recently issued a change in 
the contract for additional structural 
testing which will require a minor 
alteration in data collection aimed at 
improving the understanding of the 
aircraft’s service life. As a result, the 
delivery of the first aircraft to the 
USAF has been delayed until early in 
1999. The first contract is for 47 Texan 
IIs, including the EMD aircraft, which 
will all be assigned to the joint US 
services. Another 24 will be delivered 
to NATO to equip the training 
programme due to be established in 
Canada. The USAF has announced 
that the first Air Education & Training 
Command unit to operate the T-6A 
will be the 12th FTW at Randolph 
AFB, Texas beginning in April 1999. 


T-38C first flight 


The first T-38C conversion performed 
its maiden flight from Williams Gate- 
way Airport, Arizona on 8 July 1998. 
The upgrade is being performed by 
Boeing adding a digital cockpit with a 
large field-of-view HUD, plus inte- 
grated GPS/INS. The engineering and 
manufacturing development prototype, 
which forms part of the Pacer Classic 
programme, is 64-13197, which was 
delivered to Edwards AFB, California 
during July for evaluation. Israel’s IAI 
Lahev Division is primary sub-contractor 
for the programme to install the com- 
prehensive avionics package in the 
cockpit. Production T-38Cs are due to 
enter operational service from January 
2000. Boeing and IAI are due to modify 
509 T-38As and AT-38Bs to T-38C 
standard under a programme valued at 
$750 million. The programme is 
designed to extend the service lives of 
the T-38 until 2040. 





The T-38C was painted in a new 
two-tone grey scheme which will 
become standard as aircraft emerge 
from conversion. 





Boeing C-32s delivered 


The first two of four C-32As, serials 
98-0001 and 98-0002, were delivered 
from Seattle to the 89th AW at 
Andrews AFB, Maryland on 19 and 23 
June, respectively. Subsequently, crew 
training sorties as well as VIP missions 
have been flown, with both aircraft 
having visited Europe. 98-0001 flew 
from Andrews to Ramstein AB on 1 
July with a brief stop at Mildenhall during 
the late afternoon, followed a couple 
of weeks later by 98-0002. 


Looking Glass retired 


The 7th ACCS, 55th Wing officially 
retired the EC-135C Looking Glass 
from service on 25 September. The 
final mission was scheduled to see the 
EC-135C depart Offutt AFB, Nebraska 
at 10.00 for a three-hour sortie. The 
retirement marks the end of an era 
which began in July 1960. The E-6B 
TACAMO was due to assume the role 
of airborne command and control on 1 
October 1998. The remaining 
EC-135C aircraft will fly to AMARC 
for storage, with a four-day stop at 
Waco, Texas to enable satellite com- 
munications equipment to be removed 
for installation in the E-6B. 


RC-135 re-engining 


There have been several previous 
reports that the fleet of RC-135s had 
been funded to be re-engined with 
General Electric F108, with four air- 
craft budgeted to date. It was thought 
that the first two should be near to 
completion, although the US Air 
Force announced on 1 June 1998 that 


the programme was scheduled to 
commence in August 1998. As with 
the upgrade from KC-135A and E 
models to KC-135R standard, the 
work on the RC-135 will include new 
engine mountings, strengthened wing 
structure in certain areas, and 
improved landing gear assembly. 


F-22 Raptor news 


Lockheed Martin was awarded two 
contracts worth $70.7 million during 
July 1998 to provide advanced pro- 
curement and programme support for 
two F-22 production representative 
test vehicles (PRTVs). The contract 
includes the option for six initial Lot 1 
production airframes which will lead 
the programme from the EMD phase 
into production. The placing of the 
contract for the two PRTVs and the 
six production airframes is expected to 
be finalised in December 1998, with a 
further contract for additional produc- 
tion aircraft from Lot 1 due 12 months 
later. The contracts are significant 
milestones towards the F-22 entering 
operational service sometime during 
the next decade. 

The test phase for the F-22 was 
given a boost on 26 August when the 
second Raptor (serial 91-4002, c/n 
4002) was delivered from Marietta, 
Georgia to Edwards AFB, California. 
The 4.5-hour flight was performed by 
Lieutenant Colonel Steve Rainey and 
involved two aerial refuellings from a 
KC-135R. The delivery of the second 
aircraft will enable the test schedule to 
progress, with 183 flight test hours due 
to be achieved by the end of November 
1998. The second F-22 had performed 
its maiden flight at Marietta on 29 July, 
11 days ahead of schedule. By September 
1998 the second F-22 had completed 
20 flight test hours, and the first aircraft 
(91-4001) had accumulated almost 
double this total. Current plans call for 
the F-22s to be flying four times weekly, 
with each aircraft flying two days. On 
30 July 1998 RAPTOR 01 completed 
the first aerial refuelling with the 
NKC-135E 55-3135, flying from 
Edwards AFB. 

The third airframe currently under 
construction at Marietta will be one of 
two static examples used for various 
ground tests including stress and vibra- 
tion. Aircraft number four will join the 
flight test programme following com- 
pletion of manufacture during 1999. 


F-16 upgrades 


The Air National Guard is facing a 
shortage of F-16s as early models 
approach retirement age; the average 
age of an ANG F-16 now exceeds 20 
years. Some 75 F-16A/Bs operated by 
ANG units must be retired between 
1999 and 2005, while 275 older 
F-16C/D models are candidates for a 
SLEP (Service Life Extension Program). 
ANG boss Major General Paul Weaver 
is pondering a ‘mini-SLEP’ that would 
increase service life but not add new 
capabilities, or a larger SLEP effort that 
would bring the aircraft up to current 


Block 50/52 standard. This more 
ambitious effort would cost nearly as 
much as purchasing a new F-16. 

The US Air Force recently awarded 
Lockheed Martin a contract valued at 
$84.3 million to commence engineering 
and manufacturing development of the 
Common Configuration Implementation 
Program (CCIP) for the fleet of F-16C 
and D models. The programme is 
designed to include almost 700 F-16s 
from Block 40/42 and 50/52 converted 
to a common specification, and will 
make extensive use of the hardware 
and software avionics and systems 
developed for the European F-16 
Mid-Life Update. The contract for the 
USAF aircraft could eventually be 
worth $1 billion, and is due for com- 
pletion by 2005. Once work has been 
completed, the USAF will be more 
flexible when deploying F-16 units 
overseas as the support required will be 
already be in place. The commonality 
of configuration will also be cheaper to 
maintain and will reduce logistics costs. 
In addition, some overseas customers 
could be interested in the upgrade. 


B-2 happenings 


The US Air Force suspended training 
missions for the B-2 Spirit ‘Stealth 
Bomber’ in August 1998 because of 
problems with the aircraft’s ejection 
system. Ten B-2s are operational with 
the 509th Bomb Wing at Whiteman 
Air Force Base, Missouri. Routine 
flying resumed after possibly faulty 
ejection seat actuators were replaced. 

The 509th BW at Whiteman AFB, 
Missouri was due to deploy six B-2As 
to MacDill AFB, Florida commencing 
on 15 September for Exercise Bucca- 
neer Spirit. The exercise was conducted 
to evaluate the procedures for main- 
taining and rapidly rearming the B-2 
under simulated combat conditions 
while forward deployed. The six 
aircraft were due to rotate between 
their home base and MacDill AFB for 
10 days as part of the evaluation of the 
first Air Expeditionary Force concept. 
MacDill was chosen for the deploy- 
ment as the base has sufficient ramp 
space and accommodation to support 
the aircraft and the 200 support 
personnel. The B-2s were due to 
conduct simulated attacks on various 
bombing ranges in the vicinity including 
one in Puerto Rico. 

The 509th BW at Whiteman AFB, 
Missouri passed its Nuclear Opera- 
tional Readiness Inspection and 
Nuclear Surety Inspection recently 
with flying colours. Although the wing 
is not due to reach full operational 
capability until January 1999, the 
inspections enable the unit to be 
declared ready to carry out nuclear 
missions if required. During the 
inspection six B-2s were scrambled 
simultaneously to perform two simu- 
lated missions involving a nuclear 
strike. All flights were carried out 
without nuclear weapons on board, 
although inspectors were shown 
demonstrations of these weapons being 
loaded to ensure the unit could accom- 
plish the task within the allocated time. 


The 428th FS has been set 
up at Cannon AFB to 
augment Singaporean F-16 
training in the USA, which 
now includes the RSAF’s 
latest ‘big spine’ Block 52 
F-16Ds (right). Taiwanese 
F-16 training is handled by 
the Luke-based 425th FS. 
This 425th FS Block 20 
F-16D (below), with Luke 
tailcodes and the badge of J 
the 56th FW (parent of the | 
425th FS), wears a ii 
‘Gamblers’ finstripe - 
a name shared by the 
Shaw-based 77th FS. 


B-2/B-52 global power 


missions 


Three B-2s and three B-52Hs from the 
2nd Air Expeditionary Group com- 
pleted a global power training mission 
on 6 October 1998. All aircraft depart- 
ed Andersen AFB, Guam on long 
flights to their home bases at White- 
man Air Force Base, Mont. and Barks- 
dale AFB, La., respectively. During this 
deployment, the 2nd AEG completed 
34 training missions and logged more 
than 350 flying hours. The aircraft and 
277 support personnel, including secu- 
rity forces from Goodfellow AFB, 
Texas, Offutt AFB, Neb., and 
McConnell AFB, Kans., deployed to 
Andersen on 5 September. While 
there, the 2nd AEG’s B-52s and B-2s 
took part in training operations in the 
Pacific region from as far north as South 
Korea and as far east as Wake Island. 





SR-71 — the end at last 


During June 1998 the United States 
Supreme Court declared as unconstitu- 
tional the ‘line item’ Presidential veto 
imposed in October 1997 which with- 
drew funds for SR-71 operations during 
FY 1998. Republican Representative 
Howard McKeon introduced legisla- 
tion before Congress during early 
August requiring the Department of 
Defense to spend the original sum of 
$39 million appropriated for FY 1998 
operations. A large number of Senators 
in the House were alarmed at the 
increasing arsenal of sophisticated 
weaponry in the hands of unpre- 
dictable nations such as Libya, Iran, 
Iraq and North Korea. Furthermore, 
the recent nuclear tests by India and 
Pakistan have been carried out without 
the ability to obtain necessary intelli- 
gence data quickly. However, the line 
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item veto was upheld in early October 
1998, and the USAF immediately pro- 
ceeded with its 6 March 1998 decision 
to retire the SR-71 from service. This 
decision appears to be irrevocable. 


Edwards C-141 retires 


On 29 July 1998, the USAF’s 418th 
Test Squadron at Edwards AFB, Cali- 
fornia ended its long association with 
its last C-141 StarLifter. The aircraft 
had been the second C-141A manu- 
factured by Lockheed 35 years ago, 
and the final A model in service... Its 
ultimate job was to test a ‘Fly-By- 
Wire, Power-By-Wire’ system devel- 
oped by the Air Force Research 
Laboratory Propulsion Directorate in 
co-operation with Lockheed Martin 
and Lucas Aerospace. On its retire- 
ment, the ‘Electric StarLifter’ was 
flown to the ‘Boneyard’ at Davis- 
Monthan AFB, Arizona. 


AFRC WC-130H contract 


Air Force Reserve Command signed a 
contract on 18 September 1998 for 
Lockheed Martin Aeronautical Systems 
to complete production of six WC-130] 
weather reconnaissance aircraft. The 
‘Hurricane Hunters’ of the Reserve's 
53rd Weather Reconnaissance 
Squadron, a component of the 403rd 
Wing at Keesler AFB, Miss., will fly 
the modified aircraft. The squadron is 
the only Department of Defense unit 
that flies into the eye of hurricanes and 
tropical storms to track their location 
and intensity. The contract calls for 
Lockheed Martin, which builds the 
new C-130J airframe, to integrate and 
test the specialised avionics, weather 
sensors and structural modifications 
required to perform the Reserve’s 
weather reconnaissance mission. The 








contract includes options for four addi- 
tional aircraft, as well as support for all 
the aircraft. The initial contract for the 
first six WC-130J aircraft is valued at 
$46.9 million. Lockheed Martin will 
perform the work at its Marietta, Ga., 
facility and expects to complete the 
contract by 30 September 1999. 


C-130 issues 


The C-130] Hercules II made its first 
appearance at the Farnborough air 
show in September 1998, while a 
debate about the aircraft raged in 
Washington. Over the past four years, 
the US Air Force has spent $1 billion 
for 20 C-130Js it does not want and 
did not ask for. The FY99 budget will 
contain funds for at least four and possibly 
eight more C-130Js, even though the 
USAF reluctantly requested just one. 
Pentagon officers complain that the 
aircraft are forced on them by Con- 
gress, while legislators argue that the 
service omitted the aircraft from its 
budget request only because it knew it 
would receive them anyway. 

In addition to buying ‘Herks’ the 
USAF claims not to need, Congress 
has blocked a plan to control costs by 
retiring 24 ANG and six AFRes C-130s. 
According to USAF figures, there are 
306 C-130s assigned to active-duty 
units, 246 in the Air National Guard 
and 140 in the Air Force Reserve. 

The USAF is preparing to convert 
three ski-equipped US Navy LC-130R 
Hercules transports to LC-130H 
standard. For decades, the Navy’s 
squadron VXE-6 ‘Ice Pirates’ (formerly, 
‘Puckered Penguins’) operated the R 
models in support of the National 
Science Foundation in Antarctica, 
while the Air National Guard’s 139th 
Airlift Squadron, 109th Airlift Group 
(Schenectady, NY) supported opera- 
tions in Greenland and the Arctic with 
its LC-130Hs. Now, the ANG is taking 
over the Antarctic mission and VXE-6 
is slated for disestablishment in April 
1999. The ANG will want the aircraft 
standardised. The LC-130R needs an 
upgrade to its avionics to become 
identical to the LC-130H. 


C-17 news 


Air Mobility Command passed a 
significant milestone on 21 May when 
C-17A 96-0008 Spirit of the Total Force 
was delivered to the 437th Airlift 
Wing at Charleston AFB, South 
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Carolina. The aircraft represents one- 
third of the total current order for 120 
C-17s, although the recent decision by 
the Royal Air Force to lease at least 
four heavy airlifters for the Joint Rapid 
Reaction Force may well see production 
exceed this figure, as the Globemaster 
III is the primary choice for the latter 
requirement. 

Subsequently, the first C-17A from 
the multi-year purchase programme, 
serial 97-0041, was delivered to the 
437th Airlift Wing on 10 August 1998. 
The aircraft is c/n P41 and is the first 
of eight from Lot IX. A further six 
batches are to be acquired between 
Fiscal Years 1998 and 2003 as Lot X to 
Lot XV, composed of 98-0049 to 98-0057 
(P49 to P57), 99-0058 to 99-0070 
(P58 to P70), 00-0071 to 00-0085 
(P71 to P85), 01-0086 to 01-0100 
(P86 to P100), 02-0101 to 02-0115 
(P101 to P115), and 03-0116 to 
03-0120 P116 to P120). 

The 437th AW is in the process of 
re-equipping its fourth and final unit, 
with the 16th Airlift Squadron currently 
transitioning from the C-141B. The 
squadron operates the nine or so 
special forces version of the C-141B 
(known as Special Operations Low 
Level) which are dedicated to low- 
level operations using night-vision 
goggles. These aircraft are due to be 
relocated to the 305th AMW at 
McGuire AFB, New Jersey during 
early 1999. The 62nd AW at 
McChord AFB, Washington is due to 
receive its first operational aircraft in 
July 1999, with the aircrew and 
ground personnel having commenced 
training in advance of the delivery. In 
the meantime, the unit will borrow 
C-17s periodically for the purposes of 
familiarisation and maintenance train- 
ing as well as to implement procedures 
at McChord AFB. The only other unit 
identified as a recipient of the C-17A 
at present is the 172nd Airlift Wing at 
Jackson, Mississippi, which will com- 
mence deliveries in July 2004 and 
become the only ANG C-17 unit. 





Additional QF-4s 


Tracor Flight Systems of Mojave, 
California was awarded an $80 million 
follow-on production contract on 23 
June 1998 to convert Phantoms to QF-4 
full-scale aerial targets. The contract 
covers conversion over the next seven 
years, initially valued at $8.3 million 
for 12 aircraft, with options each year 
for between 12 and 36 Phantoms. At 
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least 72 aircraft and possibly as many as 
192 Phantoms will be involved in the 
conversion, the exact number depending 
upon the requirements of Air Combat 
Command. Plans to convert surplus 
F-16s to QF-16 configuration have 
been put back due to the latest QF-4 
contract, although it is likely the first 
Fighting Falcon converted to an aerial 
target will fly before the final QF-4 
Phantom is delivered in 2005. 


X-40A flies 


Another ‘X-plane’ designation was 
revealed on 11 August 1998 when the 
Boeing X-40A Space Maneuver Vehicle 
(SMV) made its initial flight at 
Holloman AFB. A UH-60 helicopter 
dropped the SMV at 9,000 ft (2743 m) 
for its descent in a powered glide. After 
release, the X-40A SMV flew a straight 
profile for 90 seconds with its 
retractable landing gear extended, and 
landed at Holloman. The X-40A 
resembles a miniaturised Shuttle 
Orbiter Vehicle, weighs 2,600 Ib 
(1179 kg) and is constructed of 
graphite-epoxy and aluminium. It has a 
wingspan of 12 ft (3.65 m) and is 22 ft 
(6.70 m) long. Future tests will involve 
the X-40A being released from a B-52 
carrier aircraft to conduct high-altitude 
and high-speed aerodynamic testing 
prior to eventual exo-atmospheric 
tests. The SMV is regarded as a 90 per 
cent scale version of a future small, 
reusable, highly manoeuvrable military 
space vehicle. 


F-15E fire at Lakenheath 


The 48th Fighter Wing at RAF 
Lakenheath suffered its first serious 
accident involving an F-15E when 
91-0327 caught fire during take-off on 
16 June. The two crew members 
brought the aircraft to a halt on the 
runway before making their escape, 
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suffering burns in the process. The base 
fire department was quick to arrive on 
the scene and dowsed the aircraft in 
foam. The aircraft itself sustained seri- 
ous damage, as did the runway which 
was closed for three days while repairs 
were carried out. The incident is 
believed to be the first involving an 
F-15 at the base. The US Air Force’s 
top general in Europe has complained 
of his ‘exasperation’ with a spate of 
engine problems that culminated in the 
fire. General John Jumper said the 
USAF is considering replacing the 
Pratt & Whitney F100-PW-229 turbo- 
fans on Europe-based F-15Es with 
General Electric F110-GE-129s. A 
spokesman for the 48th FW stated that 
the aircraft was repairable, although 
this may well be wishful thinking, and 
would otherwise spoil the accident- 
free record which the unit has enjoyed 
since 1990. Subsequent inspection of 
the runway revealed sufficient damage 
for the base to be closed for a week 
from the end of September, during 
which further runway work was per- 
formed. 


Elmendorf and Eglin 
exchange Eagles 


The 33rd Fighter Wing at Eglin AFB, 
Florida began exchanging its 42 
F-15Cs with the 3rd Wing at Elmen- 
dorf AFB, Alaska during the summer. 
Once the exchange has been completed, 
both units will be able to simplify their 
logistics procedures by standardising 
the engine type. The 33rd FW aircraft 
are powered by the Pratt & Whitney 
F100-PW-220 whereas those of the 
3rd Wing are fitted with the less 
sophisticated F100-PW-100. The 3rd 
Wing also operates the F-15E which 
utilises the F100-PW-220, and there- 
fore the unit will only need to maintain 
spares for this powerplant. The transfer 
of aircraft is due for completion by 24 
November 1998. 


Left: EMD F-22s RAPTOR 01 and 
RAPTOR 02 are now both resident at 
Edwards AFB. As of 1 September 
1998, the two aircraft had made 

39 flights over 60.1 hours - 

29 flights/40.2 hours and 10 
flights/19.9 hours, respectively. 


Below left: This ex-USAF C-23A 
(84-0464) is one of at least two 
Sherpas currently undertaking FLIR 
and other sensor trials in the USA. It 
is believed to be operated by the US 
Army’s C2SID (Command, Control 
and Systems Integration Directorate), 
based at Fort Monmouth, N.J. 





Air Armament Center 
established 


Eglin Air Force Base entered a new era 
in armament on 30 September when 
the Air Force Development Test 
Center officially became the Air 
Armament Center during a ceremony 
at the base. Under the new mantle of 
AAC, the 377th Air Base Wing at 
Kirtland AFB, N.M. (which formerly 
was a part of the Space and Missile 
Center at Los Angeles AFB, Calif.) and 
elements of the Aeronautical Systems 
Center here now report to the new 
centre’s commander, Major General 
Michael C. Kostelnik. 


Cannon welcomes 428th FS 


The USAF and the Republic of Singa- 
pore Air Force are beginning another 
long-term relationship with the reacti- 
vation of the 428th Fighter Squadron. 
The 428th transitioned from a fighter 
squadron to a tactical fighter training 
squadron, and its last inactivation 
occurred on 12 October 1995, after 
the retirement of the F-111E. A 
15-member Singapore team recently 
arrived at Cannon AFB, N.M. to facil- 
itate the infrastructure establishment 
for 74 other Republic of Singapore air 
force personnel, constituting the core 
maintenance and operations people for 
the new squadron. Led by Lieutenant 
Colonel David Lewis, the 428th FS 
operates under US Air Force rules and 
regulations; however, Republic of 
Singapore rules and regulations will 
augment them where applicable. The 
squadron will initially be composed of 
89 Singaporean and 25 US Air Force 
personnel. In September 1999, the 
team is expected to be 140-strong. 
Members will be assigned to assist in 
maintenance and operations activity as 
well as to various other support units. 

The 428th FS will fly F-16 Block 
52s with LANTIRN capability, for day 
or night precision-guided weapon 
delivery and AIM-7 missiles for BVR 
air-to-air employment. The first six 
aircraft are expected to arrive by 30 
October 1998, and by January 2000, 
the squadron should be operating 12 
aircraft. The activation ceremony for 
the 428th FS is set for 12 November 
and plans to achieve initial operating 
capability on 1 April 1999. Apart from 
the acceptance inspections in Luke 
AFB, Ariz., all aircraft coming to 
Cannon are arriving practically straight 
from the factory. 








Ogden wins ALC work 


The Air Force announced on 9 October 
1998 that it has awarded the Sacramento 
Air Logistics Center depot competition 
workload at McClellan AFB, Calif. to 
Ogden Air Logistics Center at Hill 
AFB, Utah. This award is valued at 
$1,579.8 million and saves taxpayers 
$638 million over the nine years of 
contract performance. Ogden ALC will 
perform the hydraulics, electrical acces- 
sories, instruments/electronics, back- 
shops and A-10 workloads. Boeing will 
perform the KC-135 workload at the 
Boeing Aerospace Support Center at 
the maintenance facilities of former 
Kelly AFB, Texas. 

The General Accounting Office had 
recently recommended that the Air 
Force cancel the Sacramento ALC 
depot maintenance solicitation, 
unbundle the workload, and resolicit 
the requirements. It is rare for the 
Department of Defense not to imple- 
ment GAO recommendations in a bid 
protest decision, say officials. However, 
in this case, after a deliberate review of 
the GAO recommendations, considera- 
tion of the risk to Air Force readiness, 
and taking into account the savings 
generated in response to the solicitation, 
the Air Force has determined that it 
must proceed with contract award to 
Ogden ALC. 

The Air Force determined that 
another course of action would create 
significant turmoil and inefficiencies, 
which would cause the risk to readiness 
to rise unacceptably at a time when the 
KC-135 fleet is already below 
approved wartime standards. 





KC-130Js for the Corps 


Lockheed Martin has received a $22.4 
million contract to convert five 
C-130Js to KC-130J standard for the 
US Marine Corps. The aircraft should 
begin to emerge from the production 
line early in 2000, with completion of 
deliveries due by 31 December. 


The ‘Indy’ withdraws 


CV-62/USS Independence sailed from its 
home port of Yokosuka, Japan during 
early July 1998 on its final voyage back 
to the United States prior to being 
decommissioned on 30 September. 
The Independence was the only aircraft 
carrier to be stationed in the Far East, 
and its place in the western Pacific will 
be taken by CV-63/USS Kitty Hawk. 
The official reassignment of the Kitty 
Hawk to the Western Pacific Fleet 
took place at Pearl Harbor, Hawaii 
while both vessels were participating in 
exercise Rimpac 98. Kitty Hawk was 
expected to arrive at Yokosuka during 
August, while Independence returned 
home a few days after being relieved of 
its WestPac commitment. 
Independence had CVW-5 ‘NF’ 
embarked, composed of VF-154 with 
the F-14A; VFA-27, VFA-192 and 
VFA-195 all operating the F/A-18C; 
VAW-115 with the E-2C; HS-14 flying 
both the SH-60F and HH-60H; VAQ- 


136 with the EA-6B; VS-27 operating 
the S-3B; and a VQ-5 det with a pair 
of ES-3As. Detachment 5 of VRC-30 
had two C-2As for COD duties. Kitty 
Hawk had CVW-11 ‘NH’ aboard 
consisting of VF-213 with the F-14A; 
VFA-22, VFA-94 and VFA-97 all 
operating the F/A-18C; VAW-117 
with the E-2C; HS-6 flying a mix of 
the SH-60F and HH-60H; VAQ-135 
with the EA-6B; VS-29 operating the 
S-3B; VQ-5 Det B with two ES-3As; 
and VRC-30 Det 2 with a pair of 
C-2As. The ships exchanged carrier air 
wings while in Hawaiian waters, 
enabling the squadrons of CVW-5 to 
remain stationed at NAS Atsugi, Japan. 


Future carrier plans 


The US Navy has abandoned plans to 
acquire new aircraft-carriers under the 
CVX Carrier project due to the 
extremely high costs involved. Instead, 
the Navy will carry out an upgrade to 
its existing “Nimitz’-class vessels as 
they enter major overhaul to extend 
their service lives. The abandonment 
of the CVX project will enable the 
Navy to fund production of the next 
‘Nimitz’-class vessel, CVN-77, as well 
as providing for the innovations to be 
incorporated into CVN-78 and CVN-79 
during manufacture. The latest 
‘Nimitz’-class ship, CVN-75/USS 
Harry S. Truman, completed sea trials 
on 24 June and was commissioned into 
the fleet at Norfolk, Virginia on 25 July. 





CH-47 becomes ICH 


Boeing Helicopters announced on 25 
April that it had signed a contract with 
the US Defense Department to 
upgrade more than 300 of the US 
Army’s CH-47Ds under the Improved 
Cargo Helicopter (ICH) programme at 
a cost of $76 million. The first phase of 
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the contract, valued at $13.9 million, is 
for development and conversion of 
two Chinook prototypes. Delivery of 
the first production ICH CH-47 is 
scheduled for 2002, with 26 heli- 
copters due for conversion annually. 
The programme is planned for com- 
pletion in 2013. The specification calls 
for the two Textron Lycoming 
T55GA-712 engines to be replaced 
with a derivative of that installed in the 
MH-47E special forces Chinook. 





AH-64D operational 


The first operational Boeing AH-64D 
Longbow Apache was officially accepted 
into US Army service on 12 June 
during a ceremony at Fort Hood, 
Texas. The 1st Battalion of the 227th 
Aviation Regiment at Fort Hood had 
the honour of being the principal unit 
to equip with the AH-64D, with the 
3rd Battalion, 101st Aviation Regi- 
ment at Fort Campbell, Kentucky 
scheduled to be next to convert. Cur- 
rent plans are for 26 battalions to oper- 
ate the AH-64D, each composed of 
three companies. Despite having the 
designation AH-64D applied after 
modification, not all 758 Apaches will 
carry the Longbow radar, although 
personnel will be capable of converting 
each helicopter to full Longbow 
configuration in four hours. With a 
mixed capability, each company will 
be assigned three Longbow-equipped 
AH-64Ds alongside five lacking the 
full radar kit. 





Comanche picks up speed 


Sikorsky announced on 29 July that 
development of the Boeing-Sikorsky 
RAH-66 Comanche is to be accelerated 
through the planned six Early Opera- 
tional Capability (EOC) helicopters 
being upgraded into fully-capable 








Above: Tracor is continuing to 
convert retired Phantoms to QF-4 
drones, and almost 200 may yet be 
acquired by the USAF. This QRF-4C 
is seen during full NULLO (no live 
operator) flight. 


Left: Some US Navy T-34Cs are now 
adopting an overall grey low- 
visibility scheme, as evidenced by 
this discreetly shark-mouthed 
aircraft of Training Wing 4. 


Pre-Production Prototypes. Plans had 
been for the six EOC aircraft to be 
delivered for field employment after 
2002, enabling initial operational capa- 
bility to be assessed before progressing 
to evaluate the Mission Equipment 
Package (MEP) in 2004. However, 
under the new proposal the aircraft 
will be delivered in 2003 with the 
MEP capability already installed. Three 
of the RAH-66s will participate in US 
Army digitisation tests to evaluate their 
war-fighting role. Development of the 
fire control radar will also be hastened, 
moving its delivery from Lot 6 
production in FY 2010 to the initial 
operational capability aircraft in 2006. 





Additional Kiowa Warriors 


Bell Helicopters Textron was awarded 
a $41 million contract on 29 July 1998 
for the production of 13 OH-58D(I) 
Kiowa Warriors for the US Army. The 
contract includes spare parts and logistics 
and is scheduled for completion by the 
end of September 2001. Boeing was 
awarded a $24 million contract at the 
same time for 16 Mast Mounted Sights. 


Osprey progress 


In October 1998, Bell Helicopter Tex- 
tron began construction of a new 
Tiltrotor Assembly Center (TAC) in 
Amarillo, Texas to manufacture the 
V-22 Osprey and the AB 609 tiltrotor 
aircraft. In the case of the military 
V-22, wing, component parts and 
blades will be shipped from the current 
factory in Fort Worth to Amarillo for 
attachment to the fuselage shipped by 
Boeing in Philadelphia. The USMC 
has a requirement for 425 MV-22Bs, 
to be followed by 50 CV-22s for 
USAF special operations units and 48 
HV-22s for the US Navy. A V-22 at 
NAS Patuxent River, Maryland set an 
unofficial world record in August 1998 
by lifting a 10,000-Ib (4535-kg) external 
load and carrying it at speeds up to 
260 mph (418 km/h). 


19 


BRIEFING 





RAAF Base Scherger 





Australia’s final wartime Bare Base comes on line 


The last of the Royal Australian 
Air Force’s (RAAF’s) planned 
contingency bases, or Bare Bases, 
RAAF Scherger, was officially 
opened on 5 August 1998 by the 
Prime Minister, Mr John Howard. 
Named after Air Chief Marshal Sir 
Frederick Scherger KBE, CB, 
DSO, AFC (1904-1984), the first 
‘four-star’ airman to be born in 
Australia, the base is partially situated 
on Aboriginal land 26 km (16 miles) 
east of Weipa on Cape York 
Peninsula, and completes the chain 
of northern bases available for use 
by the Australian Defence Force. 


The Bare Base concept 

Air Chief Marshal Scherger had 
witnessed the vulnerability of 
Australia’s vast north when, as a 
group captain and commander of 
RAAF Darwin, he experienced 
first-hand the bombing of the city 
by the Japanese in February 1942. 
Upon becoming the Chief of Air 


Staff (CAS) in March 1957, 


Scherger was instrumental in pressing 
the government for a second airfield 
in the Northern Territory; his 
immediate predecessor, Air Marshal 


J. P. J. McCauley, had already 
provided the impetus for the con- 
struction of strategic airfields shortly 
after the end of the war, initially 
constructing a new runway at Darwin 
in 1955. Tindal was selected in 
May 1963 and reconstruction 
began later that same year, finally 
being completed in 1970. 

AVM Scherger, and others, 
continued their campaign for addi- 
tional strategic bases in the north of 
the country and, in 1969, the Cabinet 
approved the development of the 
wartime airfield at Learmonth (on 
Exmouth Gulf, in the northwest of 
the state of Western Australia). 
This airfield was completed in 
1973 and became the first of the 
Bare Bases, comprising dispersals, 
technical facilities, fuel and ordnance 
stores and accommodation, requiring 
only the addition of personnel and 
aircraft to make it operational. 

A Commonwealth Government 
Policy Information Paper (commonly 
referred to as a ‘White Paper’), 
entitled ‘The Defence of Australia 
1976’, identified the need “to 
develop airfield and patrol craft 
bases in the more remote areas of 








Australia, particularly in the 
North.” Although there were now 
three airfields capable of providing 
such requirements (Darwin, Tindal 
and Learmonth), adequate air 
defence could not be provided due 
to the distances involved (Learmonth 
being 2000 km/1,240 miles from 
Darwin), and therefore a new base 
(Curtin, near Derby and almost 
equidistant from Learmonth and 
Darwin) was proposed. Construction 
was approved in 1982 and the 
airfield was commissioned in 1987. 

A more recent paper written in 
1986, entitled ‘A Review of 
Australia’s Defence Capabilities’ 
(produced by Paul Dibb, and 
known colloquially as “The Dibb 
Report’), identified a further gap in 
air defence capability and recom- 
mended the construction of another 
Bare Base on Cape York Peninsula. 
This was reiterated in a subsequent 
White Paper entitled ‘The Defence 
of Australia 1987’ and resulted in 
the construction of RAAF Scherger, 
commencing in 1993, 

It should be noted that the Bare 
Base concept is not directed 
toward any particular threat, but is 
designed to provide an adequate 
means of defending the sparsely 
populated north of Australia from 
attack (and indeed provide a means 
of projecting power into the 
region), should the need arise. The 
maritime-air ‘gap’ to the north has 
long been the Achilles heel of the 
Australian Defence Force. 


RAAF Scherger 

The design of RAAF base 
Scherger is the culmination of 
experience gained with the construc- 
tion of the Tindal, Learmonth and 
Curtin bases. It makes extensive 
use of topography for passive 
defence — the area is heavily wooded 
and difficult to visually acquire 











from the air — coupled with the 
semi-buried command and control 
infrastructure and camouflaged 
above-ground structures. So success- 
ful has this concept been that 
Learmonth is currently undergoing 
a redevelopment and revegetation 
programme, and Curtin is being 
reforested (though neither will 
achieve the same degree of natural 
concealment that already exists at 
Scherger). 

Scherger is a vast base, some 
13000 ha (32,120 acres) in area 
with a single 3300-m (10,826-ft) 
runway, but its size cannot be 
readily appreciated by visitors. 
Facilities have been constructed to 
accommodate up to 40 aircraft (and 
1,500 personnel), and would typi- 
cally see two squadrons of F-111s 
and/or F/A-18As operating under 
the auspices of No. 95 Contingency 
Strike Wing. Single-aircraft, 
cyclone-proof, open ‘shelters’ have 
been constructed for aircraft up to 
the size of an F-111, each being 
isolated from its neighbours by 
blast walls constructed of earth and 
brick. Larger assets such as No. 92 
Wing’s P-3C Orions are also 
catered for (though there is no 
provision for shelters), as it is quite 
possible that they could find them- 
selves operating with No. 95 Wing 
on surveillance and anti-shipping 
strike duties (as well as their ‘normal’ 
maritime patrol/ASW brief). 

The isolated location of the base, 
and difficulties of road access during 
the tropical wet season, means that 
heavy reliance will be placed on 
the airlift assets of the RAAF (typi- 
cally the Hercules fleet) during 
these times. It remains to be seen, 
however, if the size of Australia’s 
transport fleet is adequate to sup- 
port one or more of these bases in 
a time of need. The permanent 
staff at Scherger comprises just four 
caretakers who, with their families, 
live in accommodation specially 
built on base — a lonely existence. 

Relations with the local Aboriginal 
community have been a high pri- 
ority, not least because the airfield 
is partially constructed on land 
owned by the Peppan Land Trust 
and leased by the Department of 
Defence. There are seven sites of 
special significance to Aboriginals 
within the area covered by RAAF 


Above left: Exercise Northern 
Awakening 98 was the first airfield 
defence operation at Scherger for 
the troops of No. 2 Airfield Defence 
Squadron. 


Left: Surrounded by gum trees, this 
No. 1 Sqn F-111C hides in an OLA 
shelter, all of which have 
camouflaged roofs. Note the earth 
and brick revetments around the 
shelter and the operations buildings 
in the background. 
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Right: This No. 75 Sqn F/A-18A, one 
of those deployed to Scherger for 
Northern Awakening 98, wore 
special squadron (blackbird) marks 
on its drop tanks, along with a top 
hat fin badge - marking this as the 
squadron commander’s aircraft. 


Below: Even in peacetime, Scherger 
will be an important forward 
operating base for Royal Australian 
Navy Orions, such as this No. 11 
Squadron P-3C, 


Below right: Present at the opening 
ceremony for Scherger was this 
Beech 200C of the Army’s No. 173 
Sqn, 1st Aviation Regiment. Note 
the rising sun fin flash, as worn on 
Australian Army ‘slouch’ cap and 
shoulder badges. 





Scherger, and the RAAF agreed 
not to disturb them during the 
construction of the base, additional- 
ly guarantecing traditional land 
owners right of access to these 
sites. A good example of the co- 
operation between the RAAF and 
locals is the use of paving bricks 
for aircraft hardstanding areas and 
blast wall bricks made in the kilns 
of a Weipa-based Aboriginal 
enterprise. 

In order to maximise the effect 
of these bases (as well as recognising 
the RAAF’s modest resources), a 
force restructuring has been carried 
out in recent times. From an aircraft- 
operating perspective, this has seen 
the formation of two hostilities- 
only Contingency Wings (though 
they are activated at exercise time, 
such as in the Pitch Black series), 
to provide strike and air defence 
capability for the ADF. Named 
No. 95 Contingency Strike and 
No. 96 Contingency Air Defence 
Wings, they are quite flexible in 
nature, and could conceivably 
combine a variety of assets from 
both Australia and allied nations — 
even to the extent of being 
commanded by a foreign officer, 
should the need arise. 

During the period of heightened 
tension that would (hopefully) 
precede an attack on Australia, one 
or more of these bases would be 
activated by the Townsville-based 
No. 395 Combat Support Wing, 
using assets as required from 
around the country. Once this base 
became active (typically within 
three or four days of the first support 
unit arriving on site), aircraft 
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Northern Awakening °98 


Predominantly a ground defence exercise, Northern Awakening was created 
to coincide with the opening of RAAF Scherger, and culminated in the 
deployment of Nos 1 (four F-111Cs) and 75 (five F/A-18As) Sqns. 

A notional enemy (Kamaria, long the adversary of the ADF) had occupied 
Thursday Island off the northern tip of Cape York, and Scherger was to be 
activated to provide a forward strike base for Australia’s efforts to dislodge 
the aggressors. Kamarian special forces had landed on the mainland, so 
personnel from the RAAF Airfield Defence Squadrons had deployed on 24 
July to provide protection for the high-value assets of aircraft and aircrew. 
These units were tasked with patrolling and defending the outer perimeter of 
the base, with more local defence provided by the men and women activated 
by No. 395 CSW. This exercise lasted for two weeks and, as noted above, the 
conclusion culminated in the deployment of the strike aircraft and the official 
opening of the base by Prime Minister John Howard on 5 August. 

The next major exercise for RAAF Scherger will be Crocodile ‘99 in 
August/September 1999, which will involve units from other countries. 


would arrive from their southern 
bases to begin operations. 

While the Bare Base programme 
has been running, the associated 
base at Tindal has been totally 
rebuilt and upgraded (1984-1988) 
to house the F/A-18s of No. 75 
Sqn. Although still capable of 
accepting large deployments from 
southern bases, Tindal is no longer 
a Bare Base. There is adequate 
infrastructure, in the form of ord- 





nance loading aprons/shelters and 
the like, to house at least one 
squadron on a permanent basis, and 
the US Marine Corps makes use of 
this with its annual Southern Fron- 
tier Hornet Deployments. 

Darwin is not a Bare Base in the 
strictest sense, either, having both 
RAAF and Army aircraft as well as 
base personnel permanently resident 
(a Caribou detachment from No. 
35 Sqn at Townsville, and the 


No. 395 Combat Support Wing 


Created from now-defunct Operational Support Group, No. 395 Combat 
Support Wing (part of Combat Support Group) was formed as part of the 
ADF-wide Defence Reform Programme in April 1998. The unit is tasked with 
the activation, deactivation and operation of the bare bases. To do this, the 


unit (currently under the command of Group Captain Greg Weekes) will 
identify, source and relocate assets from RAAF bases around the country in 
order to provide the infrastructure required by the particular contingency. 

Such infrastructure would consist of all areas of ‘normal’ base activity 
(refuelling, motor transport, air traffic control, catering, supply, etc.), but 
would also include airfield defence using one (or more) of the one permanent 
and two reserve Airfield Defence Squadrons. 





Kiowas of No. 161 Recce Sqn/Ist 
Avn Regt, with most of the 
remainder of 1 Avn due to relocate 
from Oakey in the early years of 
the next decade). It is also the mili- 
tary ‘airhead’ for ADF activities in 
and around Darwin, and provides 
all the normal facilities (operational, 
domestic and recreational) found at 
a Southern Main Operating Base 
(MOB). RAAF Darwin has extensive 
aircraft parking areas and temporary 
accommodation facilities (known as 
‘Tin City’) that would facilitate the 
rapid deployment of large numbers 
of both aircraft and personnel 
should the need ever arise. This 
facility is practised regularly in the 
Pitch Black series of exercises, and 
1998 saw the influx of more than 
35 aircraft from three nations. A 
Base Redevelopment Project has 
recently commenced, under which 
two five-bay ordnance loading 
areas (each capable of housing one 
F-111, or two F/A-18s) will be 
built, as well as a number of earth- 
covered operational and technical 
buildings, and the open aircraft 
parking areas will be expanded. 
Also not a Bare Base, RAAF 
Townsville nonetheless plays a 
major part in the concept, providing 
an airhead for the north of 
Queensland as well as being the 
home of the unit charged with the 
activation and operation of Lear- 
month, Curtin and Scherger, in the 
form of No. 395 Combat Support 
Wing. Townsville is home to the 
Caribous of No. 35 Squadron, and 
the Army’s Blackhawk- and 
Chinook-equipped 5th Aviation 


Regiment. Nigel Pittaway 
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Exercise Pitch Black ’98 


Closely following the completion of 
Australia’s chain of northern bases, 
Exercise Pitch Black ’98 was held in 
the Northern Territory between 17 
and 28 August 1998. Although not 
utilising the Bare Bases (unlike previous 
Pitch Blacks), this latest exercise was 
still important because, for the first 
time, it incorporated the use of 
AEW&C assets by both sides. 
Acquisition of airborne early warn- 
ing capability is arguably the most 
important need for the future security 
of Australia, and Project Air 5077 
(commonly known as Project 
Wedgetail, after an Australian 
species of eagle) currently seeks to 
provide such a platform. 
Traditionally, US forces have 
taken part in the Pitch Black series 
(the major Australian air defence 
exercise), but they were notable by 
their absence this year. The reason 
given was that the bilateral air 
defence agreement between the 
two countries had been exercised 
earlier in the year, when No. 3 
Sqn, RAAF deployed Alaska to 
participate in Cope Thunder ’98. 
Pitch Black °98 did bring important 
overseas participation in the shape 
of Singaporean A-4SU Skyhawks, 
a KC-130B Hercules and E-2C 
Hawkeye plus, for the first time, 
the Royal Air Force, with one of 
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its Sentry AEW.Mk 1s. It was this 
AEW dimension, available to both 
sides, that provided seminal lessons 
for Australian defence planners. 
Fighter controllers from the 
ground-based radar units (Control 
and Reporting Units, in Australian 
parlance) monitored the air war 
from aboard the Sentry, a portent 
of things to come for the RAAF. 


Backdrop to the exercise 
The scenario for 1998’s exercise 
was set against a decade of tension 
between the two protagonists — 
Blue and Orange Forces — that 
included sporadic sea and air con- 
frontations. An economic crisis in 
Orangeland increased this tension 


Above: This ALE-40-equipped No. 36 
Sqn C-130H operated as part of the 
Orangeland force undertaking 
special forces support missions 
during the ‘invasion’. 


further, especially with Blueland 
insisting on economic reforms 
before it provided aid, and not 
lending support to a proposed IMF 


Hornets from No. 75 
Squadron fought as 
part of the Blueland 
forces. This aircraft 
(left) is seen in one 
of the Tindal OLAs, 
before a mission. 
No. 33 Sqn Boeing 
707s provided tanker 
support for RAAF 
aircraft on both sides 
during Pitch Black. 
This No. 3 Sqn 
Orangeland F/A-18A 
(below) is seen 
forming up on the 
tanker after a 
refuelling south of 
Darwin, during a 
four-ship sortie. 





Below: Additional Hercules support 
came in the form of this KC-130B of 
122 Sqn, Republic of Singapore Air 
Force which provided air-to-air 
tanking services for the RSAF A-4s. 





package. This culminated in 
Orangeland refugees escaping from 
a Blueland detention camp, and 
killing guards in the process. 
Consequently, the Orangeland 
government issued an ultimatum to 
Blueland demanding the release of 
all detainees, otherwise, it was 
threatened, ‘serious consequences’ 
would result. 

Given the current financial 
turmoil in the Asia-Pacific region, 
this is a realistic scenario, and provided 
the personnel taking part in the 
exercise with a believable reason 
for being deployed to the Northern 
Territory. Prior to this, however, 
the unfolding scenario was used to 
provide a means to exercise the 
intelligence and planning cells of 
Headquarters, Air Command. 

Broadly speaking, Orange Forces 
flew from RAAF Darwin and the 
Blue Forces from RAAF Tindal 
(near Katherine, 300 km/185 miles 
south of Darwin). The exercise 
took part in an area of the sparsely 
populated Northern Territory, 
south and west of Darwin, covering 
an estimated area of 300000 km? 
(116,000 sq miles). 

The capabilities of the opposing 
forces were kept largely at a com- 
parable level, different weapons fits 
being simulated at various times. 
One example of this was Orange 
F/A-18As being notionally armed 
with AIM-120 AMRAAMs during 


Right: The newly established 
No. 79 Sqn (which stood up 
on 1 June 1998) sent 
MB.326Hs to Tindal to 
provide additional targets for 
the SAM crews, during the 
exercise. This aircraft wore a 
one-off red-eyed skull badge 
- the standard marking is a 
yellow-eyed skull. 


Below: The RAAF currently 
intends to keep its F-111 
force in service until 2020. 
All serving aircraft have 
now completed the digital 
Avionics Upgrade 
Programme. 


Below right: Pitch Black 98 
saw the first deployment 
outside Singapore of RSAF 
E-2Cs (111 Sqn). 
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the first week (Blue Forces having 
the AIM-9M), then the two sides 
swapping capability for the second 
week. Air-to-air refuelling was 
another asset which was initially 
only available to Orangeland, Blue 
Forces having to wait until week 
two before they were able to access 
their own tanker assets. 

Orange strike forces (A-4SUs 
and F-111s) were protected by 
F/A-18As and controlled by both 
the Singaporean E-2C and ground 


radar of No. 114 MCRU (Mobile 





Control & Reporting Unit) as they 
attempted to reach their targets in 
Blueland territory. To oppose 
them, F/A-18As from Tindal were 
operating under the control of the 
Sentry and No. 2 CRU. Although 
supporting the Tindal Hornet 
force, the Sentry operated from 
Darwin as Tindal had not then 
been surveyed for suitability. 

No. 16 Air Defence Regiment, 
Australian Army provided air 
defence of remote targets with its 


Rapier and RBS-70 missile 


Pitch Black °98 Order of Battle 


ORANGELAND 


(Operating as No. 95 Contingency Strike Wing) 


Unit Type 
RF/F-111C 
F/A-18A 
Boeing 707 
C-130H 
MB.326H 
E-2C 
KC-130B 


1 Sqn RAAF 

3 Sqn RAAF 
33 Sqn RAAF 
36 Sqn RAAF 
79 Sqn RAAF 
111 Sqn RSAF 
122 Sqn RSAF 
142 Sqn RSAF 


BLUELAND 


Role 


Attack/Recce Darwin 
Fighter Escort Darwin 
Tanker 
Special Ops 
Light attack 
AEW 
Tanker 
A-4SU/TA-4SU_ Attack 


Base Home Base 
Amberley 
Williamtown 
Richmond 
Richmond 
Pearce 
Tengah 

Paya Lebar 
Tengah 


Darwin 
Darwin 
Tindal 

Darwin 
Darwin 
Darwin 


(Operating as No. 96 Contingency Air Defence Wing) 


Unit 


Type 


8 Sqn RAF 
33 Sqn RAAF 
75 Sqn RAAF 
92 Wing RAAF 


E-3D 
Boeing 707 
F/A-18A 
P-3C 


Role 


AEW 
Tanker 

Air Defence 
Elint/Recce 


Base Home Base 
Darwin 
Tindal 
Tindal 
Tindal 


Waddington 
Richmond 
Tindal 
Edinburgh 





RAF Sentry Operations 


Taking part in a Pitch Black exercise for the first time, the RAF provided a 
Sentry AEW.Mk 1 and two crews from No. 8 Sqn, at RAF Waddington. Under 
the command of 8 Sqn’s Wing Commander Tim Almond, the detachment 
flew to Darwin via Malaysia, where operations with the TUDM were carried 
out as part of the Five Power Defence Agreement. At the conclusion of the 
exercise, the aircraft returned to the UK via the USA and Canada, the first 
time an RAF Sentry has circumnavigated the globe. 

Each of the RAF Sentries is named after one of the seven dwarves from 
the fable ‘Snow White’, and carries a framed picture of the particular 
character on the rear bulkhead, just to the rear of the aft entry door. The 
aircraft deployed to Australia, ZH105, is named Sneezy. 

Darwin poses a challenge to the operation of electronic equipment, having 
a hot and humid climate, even in the middle of the so-called ‘dry’ season. This 
made quite a change for the RAF ground and aircrew, who are more 
accustomed to operations in Europe (though the Malaysian ‘acclimatisation’ 
no doubt helped), but the aircraft was found to operate well with only minor 
variations required to normal procedures. As this was the first opportunity for 
the crew to work with RAAF fighter controllers, mutual trust took a little while 
to develop, but the exercise was judged to be a major success overall. 





Already a very sophisticated AEW&C platform, the RAF Sentries are shortly 
to be upgraded; when operational, they will arguably become the most 
capable platform in the world. The level of capability being sought by the 
RAAF for Project Wedgetail is to a more modest standard, but the opportunity 
to experience even this present standard of equipment was of major value to 
RAAF officers. 
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systems. To fully exercise these 
SAM teams, a pair of Macchis from 
the newly-formed No. 79 Sqn was 
deployed to Tindal from its 





home base of Pearce in Western 





Australia. The Macchis had to be 
deployed because the ‘strikers’ 
engaged in the exercise tended to 
avoid the SAM sites once they had 
been pinpointed, leaving frustrated 


soldiers sitting out in the scrub 
with no trade. 

Peripheral activity was also 
supplied by one Orange (ALE-40- 
equipped) C-130H simulating the 
insertion of special forces units, and 
a No. 92 Wing P-3C Orion oper- 
ating from Tindal in support of the 
Blue Force intelligence-gathering 
capability. 

Finally, Pitch Black ’98 was the 
perfect opportunity to exercise 
Australia’s two new contingency 
wings, No. 95 Contingency Strike 
(Orange), and No. 96 Contingency 
Air Defence (Blue). No. 95 Wing 


Project Wed¢getail 


The acquisition of an Airborne Early Warning & 
Control (AEW&C) system has long been a priority 
for the RAAF, but other projects have taken 
precedence in the last two decades and it was not 
until the advent of Project Air 5077 that any 
headway was made. The government's analysis of 
the AEW&C requirement began with a Project 
Definition Study in 1994, completed in 1996. 
Beginning with the identification of weaknesses in 
the current Australian Defence Force Air Defence 
System, the study then went on to quantify the 
level of performance being sought. The resulting 
requirement did not favour a particular radar type — 
conventional radars, electronically scanned arrays 
and hybrids all had the potential to meet the 
RAAF's needs. Cost was always a factor, however, 
and this resulted in the level of capability being 
balanced against the defence dollar. 

At the conclusion of the PDS, it was determined 
that the selected system should be capable of early 
warning, tracking and close control of fighter-sized 
targets to a distance of 190 nm (218 miles/351 km) 
in all sectors. The ESM system should havea 
similar capability to the ALR-2001 fitted to the 
RAAF's AP-3C Orions, being able to detect, track 
and identify air, land and maritime targets 
throughout 360°, as well as being fully integrated 
into the AEW&C mission system. In addition, the 
airframe selected should have a dash speed equal 
to, or greater than, 280 kt (322 mph; 518 km/h), be 
able to maintain a mean line of advance of at least 
that speed, and operate at an altitude in excess of 
20,000 ft (6096 m). Self-protection should include a 
radar warning receiver, missile warning system, 
laser warning receiver and CMDS, the latter 
capability being of the same level as that provided 
for the RAAF's C-130J Hercules. 


The government 
issued an Invitation to 
Register Interest (ITR) for 
the provision of an 
AEWA&C capability on 28 
May 1996. More than 50 
responses were received. 
with three eventually 
being shortlisted. After 
budget approval for phase 
two of Project Air 5077 
on 20 August, a Request 
For Proposal to Boeing 
(737-700/Northrop-Grumman ESSD MESA radar), 
Lockheed Martin (C-130J/Upgraded AN/APS-145) 
and Raytheon E-Systems (A310-300/IAI Elta) was 
issued on 14 November 1996. 

A Request For Tender was then issued on 7 May 
1997, followed by the announcement of Project 
Approval for the acquisition of an AEW&C capability 
for the RAAF by the Minister for Defence, lan 
McLachlan MP, on 2 December. Initial 
Design Contracts, valued at A$8.5 
million (£3.5 million) each, were 
awarded to Boeing, Lockheed Martin and 
Raytheon E-Systems on 28 January 
1998, with selection of the contractor 
due in the third quarter of 1999. It is 
planned that the system will be 
operational in Australia by 2003. 

When coupled with the troubled 
Jindalee Over the Horizon Radar 
Network (hoped to have become 
operational in 2001), Project Wedgetail 
should finally allow the Australian 
Defence Force to confidently protect 





No. 142 Sqn A-4SU (below left) and 
TA-4SU (left) Super Skyhawks flew 
with the Orangeland forces from 
Darwin. The A-4SUs routinely flew 
with two AIM-9 acquisition rounds 
(note the underwing rails on the 
outboard pylons). The TA-4SUs were 
fitted with the GEC-Marconi 
ATLANTIC (Airborne Targeting Low- 
Altitude Navigation Thermal 
Imaging and Cueing) lightweight 
podded FLIR. The ATLANTIC system 
repackages the FLIR used by Harrier 
GR.Mk 7s and AV-8Bs, and little is 
known about its use in Singapore. It 
is understood that ATLANTIC was 
originally supplied for use on the 
RSAF’s RF-5s, but its employment 
during Exercise Pitch Black ’98 on all 
the RSAF TA-4SUs points to a 
previously unrealised operational 
capability for the Skyhawks. 


in particular benefited from the 
command and operation of such 
diverse assets as RSAF A-4s and 
the (more familiar) F-111 fleet. 

It remains to be seen what 
lessons evolve from the exercise, 
but the information provided to 
both sides by their respective AEW 
platforms, and the test of battlefield 
communications (the war being 
effectively ‘fought’ some 3000 km/ 
1,865 miles south at HQ Air Com- 
mand, RAAF Glenbrook), will 
provide much information for the 
operation of the ADF in the next 
millennium. Nigel Pittaway 








Republic of Singapore Air Force 








RSAF helicopter training established in Australia 


Following an agreement signed 
between the governments of 
Australia and Singapore in October 
1996, the Republic of Singapore 
Air Force (RSAF) has spent A$30 
million constructing a facility at the 
Australian Army Aviation Centre at 
Oakey, for its No. 126 Sqn. Situated 
on Queensland’s Darling Downs, 29 
km (18 miles) from Toowoomba, 
Oakey is currently home to the 
Australian Army’s 1st Aviation Reg- 
iment (though it will relocate to 
Darwin in the early part of the next 
century), and the School of Army 
Aviation. The Singaporean facility 
consists of hangars, warehousing and 
a headquarters building, situated in 
its own secure area adjacent to the 
Australian flight line. Ground was 
broken on the complex in November 
1997. 

Although the official commis- 
sioning will not take place until 
March 1999, the first helicopters 


flew in to take up residence on 1 
September 1998. The first eight 
AS 332M/AS 532UL Super Puma/ 
Cougars flew in from Amberley, 
where they had been reassembled 
after delivery by An-124. Four 
more were due to be flown in to 
Amberley (again by An-124) later 
the same week, bringing the total to 
12, though only between four and 
six will be available at any given 
time (a manpower establishment of 
66 personnel). 

Pouring rain greeted the arrival 
of the first batch, prompting the 
commander of Headquarters 
Sembawang, Colonel Peter Teo 
Boon Haw, to quip that “Oakey has 
only five days of wet weather per 
year, I’m told, and we have already 
used up one of those.” In his speech 
to assembled dignitaries, Colonel 
Teo said that the RSAF valued the 
opportunity to train in Australia, 
given the geographic constraints and 











urbanisation of his island home, and 
believed that there would be 
“mutual professional gains and a 
deepening of understanding and 
support through such interactions.” 
Colonel Teo gave the reasons for 
choosing Australia, and in particular 
Oakey, as: the vast airspace and 
terrain available for realistic training 
opportunities, and the relatively 
benign weather of the Darling 
Downs region. 

In welcoming Colonel Teo and 
No. 126 Sqn to Australia, Brigadier 
Robert Walford said that the benefits 
to Australia would be significant, 
including the chance for the Australian 
Army Aviation Corps to conduct 
dissimilar training, and build closer 
defence relationships. Industry will 
also benefit, with Bristow Helicopters 
(Australia) being awarded an A$5 
million per year maintenance contract. 

The agreement is due to expire 
on 31 December 2012, and until 








222 MEE, Elliniki Polemiki Aeroporia 





Europe’s last T-33s 


The squadron badge of the 222 
MEE depicts the mythological 
figure of Ares, the ancient Greek 
god of war, teaching one of his 
young pupils how to handle a bow 
and arrow. This image represents 
the process of training, which is the 
main objective of the 222 Mira 
Epicherisiakis Ekpetheusis. This 
Operational Training Squadron, 
located at Souda Air Base, is the last 
operational military unit equipped 
with the veteran Lockheed T-33A. 
The Elliniki Polemiki Aeroporia 
(EPA or Hellenic Air Force) received 
the first T-33s on loan from the 
USAF through the Mutual Defense 
Assistance Program (MDAP) in the 
early 1950s. Supplemented by deliv- 
eries of surplus (MDAP) T-33s from 


The aircraft nearest the camera is a 
one-time German T-33A, carrying 
two Do-SK 4 F2 towed targets. 
Strapped to the rear of the target 
are the miss distance indicators and 
smoke cartridges. 








the Royal Netherlands Air Force, 
West German Air Force, Royal 
Canadian Armed Forces and USAF, 
just over 150 T-33s entered service 
with the Hellenic Air Force. 

On 21 June 1976 the air force’s 
367 Operational Training Cluster 
was formed and began operations as 
a subordinate unit of the 115 Pteriga 
Machis (Combat Wing) using the 
Lockheed T-33. The Cluster’s 


mission was to provide instrument 
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then the aircraft will be a familiar 
site to locals as they practise basic 
skills training, general handling, 
instrument training and multi- 
aircraft day and night operations. 

The first deployment was carried 
out in September, to Rockhampton 
for Exercise Wallaby, an indication 
that No. 126 Sqn RSAF does not 
intend wasting any time getting 
down to business. 

Singaporean forces are no 
strangers to Australia: No. 130 Sqn 
RSAF flies 29 SIAI Marchetti 
S.211s from Pearce in Western 
Australia (resident since 1993), regular 
fighter deployments are made to 
Amberley (A-4s and F-5Es resident 
for up to 12 weeks, three times a 
year), and the Shoalwater Bay 
Training Area is visited annually by 
both air and land forces. 

Nigel Pittaway 


126 Sqn RSAF operates both 

AS 532UL Cougars (below left) and 
AS 332M Super Pumas (below). 
Each type wears a different version 
of the squadron badge on the 
forward fuselage. 








flying training and general adaptation 
training for young Hellenic Air 
Force pilots. 367 Operational 
Training Cluster T-33s were also 
tasked with towing targets at the 
NATO Missile Firing Installation 
(NAMFI) for anti-aircraft gunnery 
missions on behalf of the Hellenic 
Air Force and its allies’ military forces. 
The first of these target-towing 
missions was flown on 30 June 
1976. On 22 June 1984 the 367 
Operational Training Cluster was 
disbanded and the 222 Operational 
Training Squadron was established. 
The 222 MEE, named ‘Kidon’ after 


a Greek god, had more aircraft and 
personnel. The unit became involved 
in training together with radar cali- 
bration. Presently, the 222 MEE, 
which is still a subordinate unit of 
the 115 Combat Wing, operates 
fewer than 10 T-33s, of which three 
are dedicated target-tugs. It is one of 
only two operational T-33 units left 
in Greece. The other unit, the 366 
Sminos Epicherisiakis Ekpetheusis 
(SEE or Operational Training 
Flight), is located at Tanagra and 
operates a handful of T-33s. 
Together, they are the sole European 
military users of just under 20 T-33s. 
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The most striking aircraft of the 
222 MEE are the bright, orange- 
painted T-33As, which are used as 
target-tugs. The 222 MEE uses a 
German-built target-towing system 
known as the Dornier Aerial Target 
System (DATS). This system, 
designed for operation with 
manned aircraft, is an effective 
means of advanced training for 
surface-to-air and air-to-air gunnery, 
as well as surface-to-air and air-to- 
air missile firings for training, test, 
evaluation and lot acceptance. 

The targets must simulate the 
characteristics of an aircraft’s flight 
pattern, speed, manoeuvrability, 
radar reflectivity, infra-red radiation 
and optical visibility, yet should be 
small in size to reduce the probability 
of a direct hit. DATS consists of 
two basic tow targets designated 
Do-SK 4 and Do-SK 5, the main 
difference between them being 
their size, which results in a different 
optical detection. The Do-SK 4 is 
nearly 1.5 m (4.9 ft), while the 
Do-SK 5 measures just over 2 m 
(6.6 ft). Both targets are nose-towed 
aerodynamic bodies, with a metal 
internal structure covered with glass 
fibre-reinforced plastic, fitted with 
cruciform stabilising fins. The 
Dornier Aerial Target System is 
designed and built on modular 
principles for maximum operational 
flexibility. Dornier delivers both 
basic tow targets equipped with 
different augmentation aids and 
Miss Distance Indicators, forming a 
range of different towed target 
variants. Augmentation aids consist 
of radar reflectors, laser reflectors, 
smoke cartridges or infra-red flares, 
while the Miss Distance Indicator 
(MDI) sensors operate either 
through radar or acoustical detec- 
tion. Nearly all of these variants, 
each equipped to meet the needs of 
a specific exercise, are fitted with 
recovery parachutes. 
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The snow-covered peaks of the Lefka 
Ori look down on the flight line of 222 


MEE. The unit has just three target- 
tug-configured aircraft (above). This 
camouflaged ex-Luftwaffe T-33A 
(below) carries two chaff/flare 
dispenser pods. 


The DATS is composed of 
Airborne Units, Operational Ground 
Units and Test, Handling and 
Maintenance Units. The Airborne 


Units, which are all aircraft- 
installed, consist of the Tow Target 
Control Unit, the Tow Target 
Launch Unit and the actual tow tar- 
gets. The Tow Target Control Unit 
(Do-TCV) contains all controls and 
indicators to direct and monitor 
target release, reel-out and (in case 
of an emergency) wire-cut sequences. 
This Do-TCU is installed in the 
cockpit of the tow aircraft. The 
Tow Target Launch Unit (Do-TLU) 
is a pylon-type launch unit housing 
the tow winch, its cutting mechanism, 
the tow wire, wire guide, sensors for 
target control and the tow target 
release unit. This tow target release 
unit attaches the actual tow target to 
the Tow Target Launch Unit and 
holds it in the proper aerodynamic 
position. The Operational Ground 
Units consists of the Command 
Ground Station and the Miss Distance 
Indicator Ground Station. The 










Command Ground Station generates 
and transmits RF signals to trigger the 
active augmentation system as well 
as the wire-cutting mechanism, 
which will automatically initiate the 
recovery sequence. The Miss Distance 
Indicator Ground Station is used for 
scalar and directional miss-distance 
indication of surface-to-air or air-to- 
air gunnery in real time. The station 
receives telemetry signals from the 
tow target’s sensors, evaluates the 
decoded signals and displays the 
scoring in real time. The 222 MEE 
uses a DATS 2 tow target variant 
designated Do-SK 4 F 2, specially 
developed and solely used for sur- 
face-to-air gunnery practice. The 
Do-SK 4 F 2 is fitted with smoke 
cartridges for optical augmentation. 
It is also equipped with an acoustical 
MDI scoring system which consists 
of two microphones, an electronic 
unit and a telemetry transmitter/ 
receiver antenna with a range of 12 
km (7.5 miles). The MDI sensors 
provide information about distance 
at which the projectiles pass the 


Do-SK 4 F 2, within a maximum 
zone range of 20 m (65.6 ft) around 
the target depending on the calibre 
of the projectiles used (20-mm/ 
0.78-in or larger). The MDI system 
can process a scoring rate with a maxi- 
mum of 10,000 rounds per minute. 
A target-tug T-33A is normally 
equipped with two Tow Target 
Launch Units (one under each 
wing), symmetrical with the air- 
craft’s centreline. 

Prior to the T-33A’s take-off, the 
Do-SK 4 F 2 tow targets are fitted 
to the Do-TLUs and the pre-wound 
tow wire is attached to each target. 
Upon reaching the operational area, 
which is located at the eastern side 
of the NAMFI range, one of the 
Do-SK 4 F 2s is released by pilot 
command through the release 
switch on the Do-TCU installed in 
the front cockpit console. An elec- 
trical signal activates a pyrotechnic 
squib that, in the engaged condition, 
locks a spring-loaded retainer in the 
target’s suspension system. When 
the release switch is pushed the 
signal activates the squib, which sep- 
arates and releases the retainer. This 
breaks the attachment between the 
Do-SK 4 F 2 tow target and the 
Do-TLU. The target is freed and 
drops, assisted by its negative angle 
of incidence. The target is reeled 
out at an average speed of 7 m (23 ft) 
per second to the required tow 
length, with a maximum of 2000 m 
(6,560 ft). When the target is ready 
for presentation, a smoke cartridge is 
ignited remotely from the Command 
Ground Station. 

Firing results are sent to the MDI 
Ground Station and can be moni- 
tored in real time. The results are 
shown as counted hits in six prede- 
termined concentric miss-distance 
zones around the target. At mission 
termination the tow wire is cut by a 
command given remotely from the 
Command Ground Station, which 
automatically deploys the parachute 
system of the Do-SK 4 F 2. Follow- 
ing recovery, the target can be 
reused after a brief check. A target 
recovered by parachute can be 
reused about six times. 

The Hellenic Air Force has 
examined the possibility of replacing 
the T-33s with another aircraft type 
already in EPA service or with an 
entirely new type. However, since a 
list of possible replacements has not 
even been drawn up yet, it looks 
like the 222 MEE will continue to 
operate the T-33A beyond 2000, 
Until that time the 222 Mira 
Epicherisiakis Ekpetheusis will rely 
on Lockheed’s T-33A for the 
process of training today’s pupils of 
the ancient god of war. 

Rob Portengen, Frits Widdershoven/ 
ASA 


Fuerza Aérea de Chile 


The Chilean Air Force at Red Flag 


The Red Flag 98-3 exercise held at 
Nellis Air Force Base, Nevada was 
unique in that it included the debut 
participation in any exercise at 
Nellis of the Fuerza Aérea de Chile. 
The Chileans deployed a Boeing 
KB-707 tanker and six F-5E Tiger 
III aircraft to join Period One of the 
exercise, which ran from 25 July to 
8 August 1998. The focus of this 
Period was close air support/ 
interdiction, and other participants 
included A-10s from the 23rd FG at 
Pope AFB, Belgian and Dutch F-16s, 
Marine Corps F/A-18s from 
VMFA-314/232 and F-16C]s from 
the 20th FW at Shaw AFB. 

The KB-707 was from Grupo 
10, part of Brigada Aérea II, based 
in Santiago. This composite transport 
unit operates a number of different 
types; this particular aircraft is one 
of five 707-320s and is currently 
the only one with air-to-air refuelling 
capability (via two wing-mounted 
drogue units). Another 707 is 
undergoing conversion to add the 
air-to-air refuelling capability. The 
F-5E Tiger IIIs were from Grupo 7, 
Brigada Aérea V, based at Cerro 
Moreno Air Force Base, Antofagasta. 

The Chilean detachment staged 
through Howard AFB, Panama, 
and Kelly AFB, Texas on its journey 
to Nellis. Supporting equipment 
was carried by a C-130 also from 
Grupo 10. The objective of the 
deployment was to allow the 
Chileans to train with allied forces 
and to gain experience in flying in 
COMAOs (Composite Force Air 
Operations). The KB-707 (serial 
903, and referred to by the crews 
as ‘Aguila’/Eagle) and the F-5Es 
operated as part of the friendly 
(Blue) forces during their two- 
week deployment. The tanker 
complemented the four KC-135Rs 
from the 22nd ARW at McConnell 
AFB, which provided primary 
AAR support for Period 1. 

The involvement of any foreign 
nation in Red Flag requires 
approval at the highest level of the 
participating air forces, and indeed 
governments. Air Mobility Com- 
mand was closely involved in the 
pre-exercise preparations that 
would culminate in the Chilean 
KB-707 smoking down the approach 
into Nellis. 

Many challenges faced the 
Chileans at Red Flag, not least the 
language barrier and unfamiliarity 
with US military operating proce- 
dures, many of which are unique to 
Red Flag. Additionally, they were 
required to be able to fly ‘in cell’ 
with the US tankers, something 


with which they are not familiar in 
normal operations. The KB-707, 
while having a much more luxuri- 
ously appointed interior than the 
KC-135R (it has a dual VIP role), 
was deficient in a number of key 
areas: effectively a KC-135E, it 
does not have the performance of 
the re-engined KC-135R nor does 
it have the TACAN or other 
station-keeping equipment of the 
USAF aircraft. 

The first day of operations of 
each new Period of Red Flag is 
known as ‘fam day’ and is designed 
to allow participating crews to fly 
non-exercise missions to familiarise 
themselves with the Nellis operat- 
ing area. On ‘fam day’ for Red 
Flag 98-3, instructor pilots from 
the 22nd ARW flew aboard the 
Chilean KB-707 to smooth any last 
minute problems and to assist the 
visitors with their familiarisation, 
particularly in getting used to the 
American military ATC at Nellis. 
The ‘fam day’ went well and the 
Chileans were cleared to join the 
exercise. 

The Chilean tanker (using the 
traditional POOL 74 callsign for 
visiting tankers) launched on both 
morning and afternoon sorties, in 
each case flying as number two or 
three in a cell of Blue Force 
tankers. The KB-707 needed every 
ounce of power from its four 
engines to counter the hot-and- 


Right: ‘Aguila’ waits on the ramp at 
Nellis AFB prior to a morning 
launch. Even at this early hour, 
temperatures are already over 100°F. 


Below: The FAC was not the only 
notable debutante at Red Flag 98-3. 
The Brazilian air force sent six 
AMXs, Singapore sent CH-47Ds and 
the Dutch and Belgian air forces 
deployed their ‘new’ F-16A MLUs. 


BRIEFING 








high desert conditions and to keep 
up with the KC-135s taking off 
before it. Once on station over the 
Nellis range, the Chilean tanker 
provided air-to-air refuelling 
support to up to four F-5s tasked as 
Blue Force Offensive Counter Air. 

The KB-707 operates with a 
crew of four: captain, co-pilot, 
flight engineer and observer/load- 
master. During inflight refuelling, 
the co-pilot will fly the aircraft 
while the captain and flight 
engineer monitor the fuel states 
and fuel transfers and communicate 
with their receivers. The observer, 
who sits in a rearward-facing 
passenger seat, is able to monitor 
the receivers from the cabin windows 
as they approach, and while they 
are in contact with, the drogue. 




















PECOS 3 hooks up to the KB-707’s 
drogue over the Eastern Caliente 
refuelling area. A standard fuel 
upload from the tanker would be 
approximately 4,000 Ib (1814 kg). 


The Chileans acquitted themselves 
very well at Red Flag. The US 
tanker crews established a close 
rapport with their Chilean counter- 
parts and found them to be talented 
aviators who quickly overcame the 
not-insubstantial barriers that faced 
them. The Chileans had the chance 
to experience the most realistic 
military training environment in 
the world and, after an all-too-brief 
taste of the bright lights of nearby 
Las Vegas, they departed Nellis on 
Sunday 9 August having achieved 
their objectives. 

Richard Collens 


Air Power Analysis Update 


Argentina 


Argentina’s ongoing political stability and economic growth has 
finally begun to influence its armed forces. The military is being 
reformed and reorganised in a programme centred around 
downsizing, redeployment and re-equipment, with increased 
emphasis on boosting its professionalism. To make these changes 
possible, a 15 per cent increase in the military budget has been 
authorised, over a five-year period. At the same time, funds 
raised by the sale of military properties have been dedicated to 
the purchase of new equipment. Another positive factor is the 
return of Argentina to the preferential group of nations ‘allied’ to 
the US, enabling stronger military links between the two nations 
and allowing the transfer of new hardware. 


Fuerza Aérea Argentina 


After years of decline, the Fuerza 
Aérea Argentina is now on an 
upswing with several programmes 
underway to modernise its combat 
elements. A major milestone in this 
process was the introduction of the 
T/A-4AR Fightinghawk into service, 
under a $365 million programme 
(later slimmed to $284 million) with 
Lockheed Martin Tactical Aircraft 
Systems. The ‘Proyecto A-4AR’ 
involves a substantial airframe 
rework process combined with the 
essential addition of advanced 
avionics. The FAA purchased a total 
of 32 single-seat A-4M Skyhawks 
plus four two-seat OA-4M Skyhawks 
from withdrawn US stocks at 
AMARC. Upon upgrade, these air- 
craft became A-4ARs and TA-4ARs, 
respectively. It was initially planned 











that the first 18 upgrades would be 
undertaken at Lockheed Martin’s 
Ontario facility, in California. The 
second batch of 18 was to be handled 
by the (newly-established) Lockheed 
Martin Aircraft Argentina S.A. 
plant, at Cordoba. Lockheed Martin 
has been granted a 30-year contract 
to run the Aérea Material Cordoba 
facility (better known as Fabrica 
Militar de Aviones, FMA). In addition 
to the Fightinghawk programme, 
LMAASA undertakes C-130, F27, 
F28, T-34, IA-58 and IA-63 over- 
haul/upgrade work for the FAA and 
is actively seeking foreign customers 
for its Skyhawk upgrade work. 
Serious delays in the avionics 
integration work forced a complete 
rescheduling of the A-4AR 
programme — deliveries were once 





The A-4ARs (above) will provide a valuable stop-gap in FAA capability until 
the budget can stretch to more modern combat aircraft. Until then, the 
Fightinghawks will continue to operate alongside Argentina’s veteran 
Skyhawks. This A-4P Skyhawk (below) took part in the first strike against 
Royal Navy ships during the Falklands War, on 1 May 1982. It is expected to 
soldier on, until early 2000, after 36 years of service in Argentine colours. 


scheduled to be finished by July 
1998. The first modified A-4AR 
made its maiden flight, from 
Ontario to Palmdale, on 13 May 
1997. The first TA-4AR flew two 
months later on 17 July 1997. The 
first batch of five aircraft (A-4AR 
C-906, C-907, C-908, C-918 and 
TA-4AR C-903) was delivered to 
the FAA on 12 December 1997, at 
Palmdale. These aircraft arrived in 
Argentina, at BAM El Palomar, on 
18 December. The next batch of 
three Fightinghawks arrived at 
Villa Reynolds AFB on 4 June 
1998. On 3 August 1998 Lockheed 
Martin Aircraft Argentina S.A. 
released the first locally-modified 
aircraft, followed by the second on 
20 August. The current modification 
schedule calls for the delivery of 
two aircraft every three months. 
Conversion of the remaining nine 





aircraft, previously due to be 
undertaken in the US, will now be 
handled in Argentina. Six A-4AR 
and three TA-4AR conversions 
were undertaken at Ontario while 
26 Douglas A-4M and one OA-4M 
airframes will be converted by 
LMAASA. Currently, one A-4AR 
(C-905) remains in the USA for 
additional systems testing. 

The chief elements of the 
Fightinghawk avionics package are 
the Westinghouse ARG-1 radar, 
based on the AN/APG-66(V2); 
AN/ALR-93(V1) radar warning 
system (RWR); HOTAS controls; 
AlliedSignal integrated cockpit 
displays and mission avionics with 
multi-function, active-matrix liquid 
crystal displays; HUD; stores man- 
agement system; data transfer 
module; and new UHF/VHF suite. 

The delivery of 32 single-seat 
A-4ARs and the four two-seat 
TA-4ARs will enable the complete 
re-equipment of both squadrons 
(Escuadrones I and II) of Grupo 
Aéreo 5 de Caza, at BAM Villa 
Reynolds, which is scheduled to 


Above right: The two-seat TA-4AR 
Fightinghawks are hybrids, as they 
were built using A-4M aft fuselage 
sections. 


Right: The initial batch of 12 
Fightinghawks delivered to the FAA 
by late 1998 is split between both 
fighter-bomber squadrons of Grupo 
Aéreo 5 de Caza, alongside a 
handful of early-generation A-4s. 
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Right: Contrary to many reports the 
Fuerza Aérea Argentina still has 
operational Canberras, flown by 
Escuadr6n I, Grupo Aérea 2, at BAM 
General Urquiza (Parana). Five 
Canberra Mk 62s and two-seat 

Mk 64s remain airworthy, though 
only one is usually active. 


Below: This Mirage IIIDA is 
operated by Escuadron I, Grupo 
Aérea 6, based at BAM Tandil. Two 
of the four IIIDAs delivered remain 
in service. 


Below right: The IAI Finger fleet will 
be the subject of a $39 million 
upgrade programme, which involves 
the installation of inflight-refuelling 
probes as well new electronic 
equipment, starting in 1999. 
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The Centro de Ensayos en Vuelo (flight test centre) at BAM Cordoba 
operates a mix of types including the third prototype IA 63 Pampa (right) 
and the last Mirage IIICJ remaining in FAA service (above). 


Above: The Hughes 500C/D/E is the Below: Escuadr6n I, Grupo Aérea 1 
most numerous helicopter type in FAA operates five ex-USAF C-130Bs, 
inventory. This Model 500D is one of delivered in 1982 to augment the 


hose detached N duties. isti ? Above: This camera-equipped _ Below: Operating with Escuadrén V, 
those detached to Cyprus for UN duties. existing FAA Hercules fleet. Learjet 35A of Escuadron Il, Grupo Grupo Aérea 1, this Boeing 707-387 —_ 


Aérea 3 was the navigation delivered directly to the FAA in 1975. 
aircraft for the Dagger attackon Plans are now afoot to acquire additional 
HMS Plymouth, on 8 June 1982. _ tanker/transport 707s. 
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Right: This Mirage IIIEA, of 
Escuadr6n I, Grupo Aérea 6, is 
armed with MATRA Magic 2 AAMs, 
which are likely to be supplanted by 
IAI Python IV missiles. 


Below right: The 12-strong fleet of 
JA-63 Pampas has a good 
operational reputation. The FAA is 
considering the purchase of another 
24 aircraft with new digital avionics. 


Operate its existing A-4P/Cs as 
operational trainers until 2000. The 
Fuerza Aérea Argentina also has 
another four A-4Ms plus a single 
OA-4M in storage at Aérea Material 
Rio Cuarto — probably to be used 
for spares, although they could yet 
be reworked, as the original 
‘Proyecto A-4AR’ considered the 
acquisition of 42 aircraft. With its 
new aircraft, Grupo 5 de Caza was 
formally invited to take part in Red 
Flag 2000 exercises. 

Grupo Aéreo 4 de Caza, based at 
BAM E] Plumerillo, is becoming 
another Skyhawk operator with the 
delivery of a total of 23 TA-4Js 
commencing in September/October 
1998. The ageing FMA-built 
MS-760 Paris used by Escuadron II 
de Caza-Bombardeo (the fighter 
school) will be replaced by 18 
TA-4Js, and the remaining five 
airframes will be used as spares 
ships. The ‘new’ TA-4]s are not 
scheduled to be upgraded. 

At time of writing, the FAA has 
two TA-4Js plus six A-4Fs, acquired 
under a previous agreement, at the 
Aérea Material Rio Cuarto facility 
(in addition to the extra aircraft 
received as part of the Fightinghawk 
deal). These A-4s will probably also 
be used as a spares source but may 
yet be made airworthy for training. 

In April 1998 a modernisation 
programme was officially announced 
for a substantial portion of the 
Mirage fleet (including the modified/ 
upgraded Mirages). The 14-strong 
fleet of Mirage IIEA/DAs of 
Escuadr6én II, Grupo Aéreo 6 de 
Caza will be overhauled under a 
$94 million programme to extend 
their operational lives by 15 another 
years. The programme will involve 
installation of a next-generation 
multi-mode radar (which has not 
yet been selected) along with a 
laser ring gyro and GPS navigation 
system. The cockpit will be refitted 
with a HOTAS system, a new 
HUD, multi-function displays and 
a VHF/UHF secure communication 
package. An electronic self-defence 
suite with a radar warning receiver 
and countermeasures dispensers 
will be integrated with a new IFF 


The Sukhoi Su-29AR aerobatic 
trainers are assigned as trainers to 
Grupo Aéreo 4, but already wear the 
badge of the ‘Cruz del Sur’ display 
team on their fins. 
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system. The airframe will be modi- 
fied to accept a single point refuelling 
system, fitted with a new electric 
generator equipment and external 
stores pylons adapted to launch 
all-aspect AAMs. It is known that 
the Rafael Python IV is under 
evaluation by the FAA as the 
primary armament for the upgraded 
Mirages. The Fuerza Aérea has 
recently purchased the VBR 
Tech/EHUD ACMI system to 
improve its pilot training capabilities. 
A more modest $39 million upgrade 
programme was also launched to 
modernise the surviving fleet of IAI 
Fingers (all modernised IAI Dag- 
gers). Improvements will include 
new VHF/UHF radios, laser ring 
gyro, radar warning receiver and 
decoy launchers. A long-sought 
inflight-refuelling capability is 
included in this upgrade. The 
Mirage 5PA Maras of Escuadrén 
III, Grupo 6, are not included in 
any of the above projects. 
Argentina’s most ambitious new 
equipment project will be formally 
announced during the last quarter 
of 1998 — the requirement for 24 





next-generation fighters, to com- 
pletely replace the Mirage fleet. It 
is hoped to introduce the first of 
these new aircraft around 2005/06. 
The F-16 and F/A-18 are considered 
to be the most likely candidates, as 
Argentina wishes to reinforce its 
ties with the United States. 

The new combat aircraft force 
will be supported by additional 
tanker aircraft. Having declined an 
offer in July 1997 from the USAF 
for the transfer of a pair of 
KC-135As (due to the high cost of 
modification and their incompati- 
bility with Argentina’s existing 
Boeing 707s), the Fuerza Aérea 
opted to modify two Boeing 707s 
to tanker/transport configuration. 
The first, an ex-LADE/Royal 
Jordanian Boeing 707-365C 
(JY-AJM), was acquired during 
July 1997 and the FAA is now 
searching for a second aircraft to 
bring its Boeing 707 fleet up to six. 

Escuadrén I, Grupo Aéreo 5 
operates 12 FMA IA-63 Pampas as 
advanced trainers, based at El 
Plumerillo. Their operational 
record is good, and the FAA is 








now negotiating with Lockheed 
Martin for a follow-on batch of 24 
Pampas with a digital avionics 
package. The delivery to Grupo 
Aéreo 5 of eight Sukhoi Su-29AR 
aerobatic trainers (based on the 
two-seat Su-29EB) has now been 
completed. The first of these 
aircraft was freighted to Rio Cuarto 
during September 1997, where it 
was reassembled, and the remaining 
seven Sukhois had arrived by June 
1998. The eight aircraft were 
acquired at a cost of $2.53 million, 
in a contract signed on 5 March 
1997, They were officially presented 
to the Argentine Defence Minister 
in a ceremony on 21 October 
1997, at El Palomar. The Sukhois, 
which are based at El Plumerillo, 
will probably be used to re-establish 
an aerobatic demonstration team — 
the fondly-remembered Escuadrilla 
‘Cruz del Sur’ — although no firm 
decision has yet been taken. They 
are currently used to teach 
advanced flight techniques to 
front-line fighter pilots and options 
are held on a further eight aircraft. 
Argentina’s FMA-built Beech 
B45 Mentors are currently under- 
going a life-extension programme 
that will be completed with the 
redelivery of the 30th airframe, 
during December 1998, to the 
Escuela de Aviacién Militar 
(EAM). The first reworked aircraft 
(E-060) was formally handed over 
to the EAM on 9 May 1997, and 
by November of that year another 
three aircraft had been completed. 
The airframes have been over- 
hauled, zero-timed and fitted with 
zero-timed 260-hp (194-kW) 
Continental 0-470-N12B engines 
and new propellers, plus updated 
avionics (including ADF, control 
panels and electrical systems) and a 
new static inverter. Their projected 
service life has been extended by an 
additional 10 years. An undisclosed 
number of T-34s were obtained 
from ex-Spanish and -Uruguayan 
air force stocks in mid-1998, for 
spares use. The Mentor life-exten- 
sion, named Programa Reciclado de 
Avion Mentor, initially covered the 
refit of only 12 aircraft. Later, it 
was extended to cover a total of 30 
FMA-built Beech B45 Mentors. 
















































On the evening of 15 August 1998, a six-ship 
formation of the 187th TFW/Alabama ANG landed 
at BAM Coronel Pringles, Villa Reynolds. This arrival 
was a significant event, marking the first time that 
Argentine and US combat aircraft have taken part in 
joint manoeuvres. 

In recent years USAF F-16s have flown in South 
American skies during annual exercises with 
Chilean, Brazilian, Ecuadorian and Venezuelan air 
forces, but the Fuerza Aérea Argentina did not have 
the opportunity for similar contacts, with the 
exception of limited SAR and logistic operations. 
The 1982 Falklands (Malvinas) War left Argentina 
isolated from US military contacts due to British 
political pressure. This situation began to ease as 
Argentina moved from its ruling military Junta to a 
much reformed democratic political system. Things 
changed dramatically, in 1997, when the United 
States granted Argentina ‘favoured’ status on a par 
with its NATO allies — the only Latin-American 
country with such standing. That means Argentina 
is eligible for preferential military hardware 
transfers, as are Japan, Israel and South Korea. 

This new era greatly benefited the Fuerza Aérea 
Argentina, which was in urgent need of 
re-equipment after an unsuccessful war and 15 
subsequent years of attrition. Budgetary pressure 
limited any re-equipment purchases to second-hand 
aircraft, such as A-4 Skyhawks instead of the F-16s 
or F/A-18s that the pilots would have preferred. The 
Skyhawks have been transformed into A-4AR 
Fightinghawks, fitted with an array of advanced 
new systems and avionics. 

The first batch of T/A-4ARs arrived on 18 
December 1997 at BAM El Palomar and was 
assigned to Grupo 5 de Caza, which still operates 
the surviving, aged A-4P/C Skyhawks. The delivery 
of the multi-mode radar-equipped A-4ARs was a 
turning point for the new FAA, demonstrating the 
improved links between the military in the US and 
Argentina. 

These ties were reinforced even further with the 
aunch of Operativo Aguila | (Exercise Hawk |), held 
between 17 and 22 August 1998 under the 
command of Comodoro Horacio Gonzalez 
commander V Air Brigade), a Falklands War 
veteran as a Dagger pilot of Ill Escuadron 
‘Avutardas Salvajes’. He was assisted in command 
by his US counterpart, Brigadier General Jeffrey 
Musfeldt of the Alabama ANG. The aim of the 
exercise was to give the younger Argentine fighter 
pilots some experience of modern combat 
techniques, flying against the veterans of the 187th 
TFW leaded by Colonel Scott Meyes, himself a 
177-mission combat veteran. All flying operations 
were concentrated at Base Aérea Militar Coronel 
Pringles, near Villa Reynolds-San Luis State, home 
to Argentina's Skyhawks for three decades. 

The US forces deployed for the exercise 
comprised five Block 30 F-16Cs plus a single F-16D 
of the 60th TFS, 187th TFW, based at Montgomery 
Field, Alabama. They were supported by four 
C-141B StarLifters and two C-130H Hercules. USAF 
tankers — which made the 10-hour 40-minute 
non-stop flight from Montgomery to Villa Reynolds 
possible — were diverted to Ezeiza International 
Airport, Buenos Aires. The Argentine force included 
four Mirage IIIEAs and four IAI Fingers (locally 
upgraded Daggers) from Grupo 6 de Caza, normally 
based at Tandil AFB, plus eight T/A-4AR 
Fightinghawks of the resident Grupo 5 de Caza. 
Logistic support was provided by two C-130H 
Hercules of Grupo | de Transporte, while two Bell 
UH-1Hs of Grupo 7 de Helicdpteros, detached from 
Mariano Moreno AFB (Buenos Aires), provided the 
SAR cover for the exercise. Operational command 
and control was provided by a deployed AN/TPS-43 
3-D surveillance radar of the Grupo de Vigilancia y 
Control Aéreo — GVYCEA from Merlo (Buenos 
Aires). 

Four of the five exercise days were devoted to 
air combat training — typically two-ship Argentine 












































Operativo Aguila I: The Fuerza Aérea Argentina exercises with the USAF 


formations fighting F-16Cs. Each day, 16 45-minute 
sorties were planned, split equally between 
Fightinghawk and combined Mirage/Finger flights. 
The F-16Cs performed eight 90-minute missions. 
Flying was conducted during morning and evening 
hours, taking special care to avoid commercial 
traffic over the area. Radar control, provided by the 
AN/TPS-43 team, was of great importance in 
establishing and monitoring an exercise exclusion 
zone (SDA — Sector de Defensa Aeroespacial) 
centred on Villa Mercedez and Villa Reynolds 
towns. Throughout the exercise, all air-to-air, air-to- 
ground and ground-to-air communications were 
conducted in English. 

During the mock dogfights a single F-16 was 
routinely attacked by two-ship Argentine sections. 
Three different formations were tested: two 
Fightinghawks, two Mirage/Fingers or a mixed 
formation of Fightinghawk/Mirage. Despite their 
highly capable systems, the A-4ARs have no 
similarly advanced weapons and they always flew 
‘clean’, armed with just their internal 20-mm guns. 

Clearly, the Argentine forces were 
disadvantaged as they had to rely on outdated 
aircraft armed with limited-capability weapons like 
the Rafael Shafrir and MATRA Magic 2 AAM, on 
the Mirage/Fingers. The A-4AR crews are also in 
transition from their first-generation Skyhawks and 
are still getting to grips with their new aircraft. 
However, as Colonel Mayes stated, the US pilots 
were surprised by the aggressiveness of their 
younger Argentine counterparts, who did account 
for many F-16s ‘killed’ in combat. On the final day 
of Aguila 1, a different tactical situation was run — 
an air strike against the Villa Reynolds base facilities 
by four Fightinghawks and four Fingers. The airfield 
was defended by five Fighting Falcons, with ground 
radar control. 

Aguila | received approval at the highest level 
when, on 20 August, it was attended by the C-in-C 
of the Fuerza Aérea Argentina, Brigadier General 
R. Montenegro, along with his Operations 
Commander Brigadier José Serrat. The spirit of 
co-operation between the participants was also 
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During Aguila I the FAA’s four IAI Fingers flew 
with Shafrir AAM acquisition rounds (top). 
These now-ageing missiles were found to be 
no match for more modern weapons, such as 
the AIM-9M Sidewinders carried by the 160th 
TFS’s F-16C Block 30s. 


high and seats were exchanged between units. 
Eight Argentine pilots flew in the back seat of the F- 
16D, while two US pilots flew in a TA-4AR. 

The opinion of all involved was that Operativo 
Aguila | was a positive experience, and it is planned 
to hold a 1999 exercise. The task for the FAA now 
is to continue its work towards standardisation and 
interoperability to enable joint multinational 
operations in the future. The Argentine government 
has already declared its support, in principal, for 
sending combat aircraft to participate in 
peacekeeping operations under United Nations 
control. However, the immediate aim of any 
exercise series is to improve the proficiency levels 
of the pilots of Grupo 5 de Caza because the unit, 
and its A-4AR Fightinghawks, has been officially 
invited to take part in the Red Flag 2000 exercises. 

By the conclusion of Aguila | it was clear that the 
equipment of Grupo 6 de Caza was not at the level 
required to sustain operations against modern 
combat aircraft. To try to bridge this technological 
gap, some days prior to the exercise an extensive 
upgrade project for the Mirage and Finger fleets 
was announced. Under a $94 million programme, 
14 Mirage IIIEAs will be fitted with a next- 
generation multi-mode radar replacing the outdated 
Cyrano II; they will also get a ring laser gyro, GPS, 
active/passive ECM kit, HUD, HOTAS and a new 
cockpit with MFDs. In a separate contract 
(budgeted at $39 million) to follow soon, the Finger 
fleet will be modernised with the integration of a 
BVR missile and the addition of fixed IFR probes. 
Argentina has received an offer from Israel for a 
batch of Rafael Python IV AAMs for its Finger fleet. 
Both upgrades will be performed in Argentina, 
during 1999, with the aim to extend the operational 
life of the Mirage/Finger fleet for another 15 years. 
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Left: The FAA’s elderly Mentors are 
the subject of a service-life 
extension programme (Programa 
Reciclado de Avion Mentor) at the 
hands of LAASA. Upon completion, 
30 aircraft will be cleared for a 
further 10 years of service. 


Below left: As a stop-gap measure, 
the Fuerza Aérea has assigned eight 
refurbished Bell UH-1Hs to 
Escuadron II, Grupo Aéreo 7 de 
Helicopteros, based at BAM 
Mariano Moreno. There, they 
operate alongside a number of older 
and overworked UH-1Ds. 


Below: Between four and six twin- 
engined Bell 212s are understood to 
have been purchased by the FAA, 
mainly for SAR duties. At least one 
aircraft is known to have been 
acquired from the Israel Defence 
Force/Air Force to support 
Argentine peace-keeping operations 
in Cyprus. 


Above left: DINFIA was a small 
state-owned manufacturer which 
was establishing during the 1950s, 
at Cordoba. Its primary product was 
the 1A.46 Ranquel. Over 220 were 
built and many entered service with 
the FAA. The survivors remain in 
use as glider tugs. The FAA’s large 
glider fleet is spread between the 
Escuela de Aviaci6n Militar and 
several operational Grupos. 


Above: Argentine Army Aviation 
took delivery of three Aeritalia (now 
Alenia) G222 tactical transports in 
1977. They are still operational with 
EA603, based at Campo de Mayo, 
Buenos Aires. A close association 
with Lockheed Martin and the need 
to replace these aircraft in the near 
future makes Argentina a likely 
candidate for the Lockheed Martin/ 
Alenia C-27J. 


Left: This rocket pod-armed UH-1H 
of the Ejército’s Escuadr6én 602 is 
seen flying over the Rio de /a Plata, 
near Buenos Aires. 





The FAA helicopter force, 
concentrated at Grupo Aéreo 7 de 
Helicdpteros, received reinforce- 
ments of eight Bell UH-1H Hueys 
in late 1997. These aircraft (all 
former US Army UH-1Hs over- 
hauled by Dycorp, at Killeen, 
Texas) were assigned to Escuadrén 
Il for general duties. Three more 
airframes were obtained in April 
1998, and are held on reserve. 
During mid-1998 it was revealed 
that an unknown number of 
ex-Israeli DF/AF Agusta Bell 212s 
had been purchased for transport 
and SAR duties. The first of these 
helicopters was delivered to 
Argentina’s UN detachment in 


Aviacién Naval Argentina 


On 2 March 1998 the Escuadrilla 
Aeronaval de Exploracién under- 
took its first operational mission 
with a P-3B Orion. The delivery 
of the Orions was a turning point 
in the much-needed re-equipment 
of Argentine naval aviation. The 
Armada acquired a total of six 
lightweight P-3B tac/nav mod 
conversions, all.for just $6 million. 
The last 63 of the 144 P-3Bs built 
by Lockheed incorporated an 
improved airframe that allowed 
higher operating weights. The 
Argentinean aircraft are from the 
initial production hghtweight 
P-3B batch. The Aviacién Navale 
refers to its aircraft as Super Bs, as 
they have received the tac/nav 
modification, adding an updated 
central mission computer and 
stores management/delivery system, 
tactical displays, undernose IRDS 
(FLIR), updated navigational systems 
(including GPS) and communica- 
tions fit. A seventh airframe was 
also purchased, to be used for 
spares; it remains in the USA. 
With the introduction of the P-3B, 
at Trelew NAS, the fleet of locally 
converted L-188 Electras (or Elec- 
trons) was phased out, with the 
exception of the Sigint platform 
known as Electra Wave. 

The conversion programme for 
the Beech Super King Air (the 
Cormoran project) and the 
upgrade of the S-2E Trackers are 
near completion, enhancing the 
Argentine Navy’s capabilities over 
the sea. The purchase of a number 
of TA-4J ‘Scooters’ as replacement 
for the tired fleet of EMB-326GB 
Xavantes of the 1st Attack Squadron 
is under discussion. 

During 1996 the Comando de 
Aviacién Naval set-up the ‘Proyecto 
Cormoran’ aimed at developing an 
affordable coastal surveillance 
aircraft. The surviving seven (of 


eight delivered) Beech 200 Super 


Cyprus, replacing the McDD/ 
Hughes 500Ds previously in 
service there. The Fuerza Aérea 
Argentina is considering adopting 
the Sikorsky S-70 Blackhawk as 
the future backbone of its 
helicopter fleet. In April 1998 the 
FAA purchased a single new Sikorsky 
S-76B Plus (H-02) as a VIP transport 
for the Escuadrén Presidencial, 
which also acquired one Fokker 
F28 Mk 4000 (new) in July 1998. 
In the near term the Argentine AF 
hopes to purchase some (second- 
hand) Learjet 35As for Grupo 
Aéreo 2, which is currently flying 
three [A-50 Guarani IIs for liaison/ 
staff transport roles. 





King Airs were selected for the 
conversion programme, which was 
entirely developed by Naval Aviation. 

The basic airframe received a 
large ventral radome for a 360° 
Bendix RDR-1500 maritime sur- 
veillance radar. To cope with the 
turbulence generated by the 
radome, two ventral strakes were 
added to the aft fuselage. Slightly 
behind them a sonobuoy launcher 
was installed, which can also be 
used to drop smoke flares for SAR 
duties. Inside the aircraft are two 
radar operator consoles and the 
COTAC tactical system. A com- 
pletely revised communications 
package includes HF, VHF/AM, 
VHF/FM and UHF radios, with 
datalink capabilities to other aerial, 
maritime or terrestrial stations. A 
high-resolution Agiflite aerial camera 
is interfaced with the GPS system, 
to document the position/time of 


Above: The sole FAA Sikorsky S-61R 
H-02 was relegated from its VVIP 
transport duties after the 
introduction of one VIP-tasked 
Sikorsky S-76B Plus. 
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suspect vessels found during the 
patrol. The Beech Cormoran has a 
six-member crew comprising pilot, 
co-pilot, radar operator, tactical 
computer operator, observer and 
loadmaster. 

The first Cormoran (0749/6-P-48) 
was handed over on 6 March 1997 
at Punta Indio NAS, where the 
programme was handled. By the 
end of that year, a second aircraft 
(0747/6-P-45) had been delivered. 
Currently, the Escuadrilla Aeronaval 
de Vigilancia Maritima is flying 
three modified Cormorans, with 
another to join its line-up by the 
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Below: This Super King Air 200 
Cormoran (0749/6-P-48) displays 
the large ventral radome and the 
aft-fuselage strakes associated with 
the maritime patrol modification. 





end of 1998. After a year of service, 
Naval Aviation is considering 
launching a second phase of the 
upgrade, to provide enhanced 
capabilities. To improve the flying 
performance, new four-bladed pro- 
pellers will be added, and extra fuel 
tankage is under consideration to 
extend patrol range. The most 
important new mission equipment 
to be added — if funds allow — will 
be a locally-developed ECM/ESM 
systems, Naval Aviation intends to 
modify a total of four Super King 
Airs, with another two to remain as 
light transports and the final aircraft 
to serve as a photo-reconnaissance/ 
survey ship (0746/4-F-44). 

Other maritime patrol duties are 
handled by the Prefectura Naval 
Argentina, which is largely tasked 
with EEZ (Economic Exclusion 
Zone) surveillance, protecting 
Argentina’s fish stocks from an 
increasing fleet of foreign trawlers. 
The three CASA 212-300 Aviocars, 
based at Comodoro Rivadavia, 
may soon be joined by three radar- 
equipped CASA CN.235Ms as 
dedicated maritime patrol aircraft. 


This CASA 212-300 (PA-73) of 
Estacion Aérea Comodoro 
Rivadavia, Prefectura Naval is used 
for surveillance flights over the so- 
called ‘Argentine Continental Sea’. 





Comando de Aviacion del Ejército Argentino 


During the first quarter of 1998, 
Argentine Army Aviation took 
delivery of the first batch of 20 
additional Bell UH-1Hs, from 


surplus US Army stocks. With 
nearly 50 of the type now on hand, 
the Army is going to activate at 
least three more Secciones de 


Aviacion (Aviation Detachments) 
in the north of the country — 
including, initially, Nos 9 and 10 
Secciones. Jorge Félix Niinez Padin 
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very year since the creation of the 4° 
Fo (Division Aéromobile, Airmobile 

Division) in 1985 (except in 1991 due to 
the Gulf War), the ALAT has organised an 
important ‘out-of-area’ exercise to demonstrate 
its hard-won expertise in large force deployments. 
Organised around a Mediterranean crossing by a 
large helicopter fleet, this exercise was until 
recently known as DAM-TAM -— Division 
AéroMobile, Transit Aéro Maritime (airmobile 
division air-sea transit). In 1998, ‘Transit’ 
became ‘Projection’ and DAM-TAM became 
DAM-PAM. In the words of Général Davout 
d’Auerstaedt, head of the 4° Division 
AéroMobile and director of the exercise, “The 
aim of DAM-PAM is not only to demonstrate 


our ability to send a large helicopter force over a 
maritime area with a refuelling at sea en route, 
we also want to prove that our aircraft and 


Right: 4° DAM units established two Forward 
Operations Bases on Corsica - one at Calvi anda 
second, further south along the coast, at Ajaccio. 
This mix of Gazelle, Pumas and Cougar is seen at 
the Ajaccio FOB awaiting refuelling. 


Below: Escorted by armed Gazelles, Pumas 
dropped Légionnaires of the 2nd Airborne 
Regiment fo ‘capture’ the airfield at Figari in 
preparation for the evacuation of friendly 
nationals from the ‘warzone’. 
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In May 1998, 50 helicopters and 475 
men from |’Aviation Légére de l’Armée 
de Terre, ALAT (the French Army Air 
Corps), took part in a major deployment 
and combat exercise, testing their 
proven skills in long-distance rapid 
deployments into hostile territory. 

The instrument of this operation was 
the 4° DAM -a helicopter unit created 
to fight the Warsaw Pact on a European 
battlefield but now arguably the most 
experienced and capable air mobile 
unit in the world. 









crews, after a 1400-km flight from their bases in 
east and southwest France, can be immediately 
thrown into battle.” 

Created in 1985, the 4° Division AéroMobile 
(4th Air Mobile Division or 4" DAM) has been 
the only major air mobile unit of the French 
Army since the recent disbandment of the 3° 


Brigade AéroMobile (3rd Air Mobile Brigade). 
The division is composed of seven regiments, 
five of which are based in the Lorraine region: 
1° Régiment d’Infanterie in Sarrebourg (1st 
Infantry Regiment or 1° RI), 1° Régiment 
d’Hélicoptéres de Combat in Phalsbourg (1st 
Combat Helicopter Regiment, 1°* RHC), 





Above, right and opposite page (top): The 
helicopter deck of the LSD Orage provided a safe 
haven in mid-ocean to refuel the 4° DAM’s 
aircraft, including this 66 RHCM Puma (opposite) 
and 5° RHC Gazelles. Both the Gazelles are 
HOT-capable SA 342Ms. 


3° Régiment d’Hélicoptéres de Combat in Etain 
(3rd Combat Helicopter Regiment, 3° RHC), 
4° Régiment d’Hélicoptéres de Commandement 
et de Manoeuvre in Nancy/Phalsbourg/Etain 
(4th Command and Transport Helicopter Regiment, 
4€ RHCM), 5° Régiment d’Hélicoptéres de 
Combat in Pau, in the south of France (5th 
Combat Helicopter Regiment or 5° RHC), 6° 
Régiment d’Hélicoptéres de Commandement et 
de Manoeuvre in Compiégne, near Paris (6th 
Command and Transport Helicopter Regiment 
or 6¢ RHCM), and 9° Régiment de Soutien 
Aéromobile in Phalsbourg (9th Airmobile 
Support Regiment or 9° RSAM). The division 
comprises 290 helicopters, including 196 SA 341/ 
342 Gazelles, 74 SA 330 Pumas and 20 AS 532 
Cougars. The 4° DAM logs nearly 60,000 flying 
hours per year, 7,000 at night using NVGs. 

The 4° DAM is a modern and flexible unit in 
a permanent state of readiness for deployment 
anywhere in the world. Its helicopters are armed 
with over 400 anti-tank missiles and practise a 
wide range of tactical formation flying. The 4° 
DAM typically operates in rapid ‘bounding’ 
advances over long distances, with leaps of 400 km 
(250 miles) at 4 km (2.5 miles) per minute. The 
division has served and fought in Chad, Kuwait, 
Iraq, Cambodia, Somalia, the former Yugoslavia 
and Rwanda. During the Gulf War (France’s 
Opération Daguet), the helicopters of French 
Army Aviation comprised the second-largest air 
mobile force within the coalition. The 4" DAM 
deployed more than 100 helicopters in a large-scale 
offensive leading and flanking the quickly- 
advancing French Daguet division. The 4° 
DAM can also be used (and has been used) for 
humanitarian assistance, support of civil authorities 
and resupplying operations, in France and 
abroad. Under the reorganisation of the French 


The single-engined Gazelle —- this is an SA 342F 
Gazelle scout of 4" RHCM - has proven to bea 
safe and reliable helicopter in the dangerous field 
of long-range over-water operations. However, 
Pumas always provided navigation and SAR 
cover for each transit formation. 
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Army, the 4° DAM will be reduced to a 
brigade-sized unit in July 1999 and, as a result, 
will lose one of its helicopter regiments, which 
will be disbanded. Some of the helicopters of 
this regiment will be stored while others will be 
distributed among the surviving units. 

The technical challenge of DAM-PAM is to 
deploy a large number of helicopters and men 
over a long distance, with a refuelling stop on 
French Navy ships. The tactical scenario is far 
more complex. A fictional country, Tania 
(Corsica for the duration of the exercise), has 








split into two provinces. The southern one has 
created a militia force — Brown — to counterbal- 
ance the power of the northern forces — Green. 
Trouble erupted in the south, and the rioters 
were violently repressed by the Green forces. In 
retaliation, Brown terrorist groups attacked 
Green loyalists. On 20 May 1998, the UN 
decided to send a multinational force to stop the 
fighting. Unfortunately, the situation worsened 
and the Brown militiamen (played by units of 
the 2° Régiment Etranger Parachutiste, part of 
the famous Légion Etrangére) seized Figari 





airfield. In the process, they also threatened 
French nationals stranded in the country. The 
French government elected to send two landing 
ships with a GAM (Groupement AéroMobile, 
air mobile group) composed of 50 helicopters 
(24 Pumas, 25 Gazelles and one Cougar). The 
Cougar was flown by Général Davout 
d’Auerstaedt, commanding officer of the 4° 
DAM. The mission of these units was to ensure 
that bloodshed was avoided and that the French 
nationals could be airlifted out without lo 

On Monday 25 May 1998, two parachute 
companies gained control of Calvi airport in the 
north of Tania. Simultaneously, the 50 heli- 
copters drawn from four helicopter regiments of 


the 4° DAM (no helicopters from the 1° RHC 


were involved in this exercise) converged on 
the large Le Luc Army Air Corps Base, near the 
naval base of Toulon, in the south of France, 


which is home of tl specialisation/ 
training school. Le Luc is conveniently placed 


The FOB at Calvi, on the northwest coast of 
Corsica, was simply an open field - the 4° DAM 
typically operates from the most austere 
locations. Calvi is overlooked by Mount Cinto, 
which, at 2710 m (8,891 ft), is the highest peak on 
this rugged, mountainous island. 


and has extensive facilities that were easily able 
to cope with such a massive arrival of heli- 
copters. The 5° RHC was the leading unit of 
the deployment, with the other regiments each 
providing small numbers of helicopters. In the 
evening, the crews were briefed and the sea 
survival techniques and safety procedures were 
once again covered so that everyone knew what 
to do and what to expect if an emergency were 
to arise. Everything was now ready: the 


The Orage, one of France’s two ‘Ouragan’-class 
LSDs, is a 15,000-ton vessel with a 900-m’ (9,688-sq ft) 
helicopter deck. It was designed to be able to 
accommodate three Super Frelons, but can still 
look small from the air. 


maritime aspect of the exercise could go ahead. 
Two Landing Ships Dock (LSDs) of the 
French Navy, the Ouragan and the Orage, were 
positioned to the north of Corsica and were 
used to refuel the helicopters during the 
maritime part of the scenario. Each ship can 
normally accommodate up to three helicopters 
simultaneously, two Gazelles and one Puma, 
but the aft landing platform on the Ouragan was 
not operational. As a result, only five of the 
helicopters of each group landed on the two 
LSDs. At 07.30 on Tuesday 26 May, the first 
box of six helicopters left Le Luc and headed 
toward the ships. Each group routing via the 
ships was composed of two Pumas and four 
Gazelles. The formation leader was always a 
Puma, charged with navigation — followed 
mix of four Pumas and Gazelles. As a safety 
measure, the last Puma of each group carried a 
diver from the 2° Régiment du Génie (2nd 
Engineer Regiment) and special rescue equipment 
— including Beaufort life rafts — in case a Gazelle 
had to ditch. Furthermore, an Aéronavale 


A typical ALAT helicopter regiment 


An ALAT Régiment d'Hélicoptéres de Combat (Combat Helicopter Regiment) is divided into specialised 
Escadrilles (Flights), each equipped with a single helicopter type. The first flight of a regiment is the Escadrille 
d'Hélicoptéres de Reconnaissance (Reconnaissance Helicopter Flight), equipped with eight Scout Gazelles. Two 
Escadrilles d'Hélicoptéres d'Appui-Protection (EHAP) are in charge of the fire suppression and anti-helicopter 
missions: one fields eight SA 341F Gazelles/Canon and the other has eight SA 342M Gazelles ATAM. The anti- 
tank capability is spread over three Escadrilles d'Hélicoptéres Anti-Chars (Anti-tank Helicopter Flights) each 


equipped with 10 SA 342M Gazelles HOT (30 in all). A transport flight known as the Escadrille d'Hélicoptéres de 
Manoeuvre (EHM, Transport Helicopter Flight) has a total of nine SA 330 Pumas. Finally, two flights are in 
charge of the support and the logistics of the regiment: they provide anything from air traffic control to catering. 
Such a regiment, usually headed by a colonel, fields a total of 63 helicopters although some are undergoing 
modification or maintenance at any given time. The structure of the regiments might change slightly from one to 
another. Furthermore, the 6& Régiment d'Hélicoptéres de Commandement et de Manoeuvre (Command and 
Transport Helicopter Regiment) has more Pumas (two EHMs). 

The structure of the 4° RHCM is totally different. It provides the DAM with a good lifting capability: it has two 
Puma flights — one in Phalsbourg and one in Etain — and two Cougar flights in Phalsbourg, each with 10 aircraft, 
plus a Gazelle flight in Nancy. 





Breguet Alizé aircraft flew a top cover mission 
to provide SAR co-ordination and communica- 
tion relay. Finally, the replenishment tanker 
Meuse was stationed midway between the shore 
and the LSDs, its helipad able to accommodate 
any ALAT helicopter in case of emergency. 
Over the sea, the helicopters flew at 300 m 
(985 ft) and 200 km/h (125 mph) — unlike their 
fixed-wing counterparts, ALAT pilots use 
metres rather than feet and kilometres per hour 
rather than knots — and, after 1 hour 10 minutes 
of uneventful flight, the 8,500-tonne landing 
ships Orage and Ouragan were in sight. One of 
the Pumas landed on the aft flight deck of the 


Above and right: Since 1994 the ALAT has 
operated a dedicated ‘weather Puma’, which can 
carry 400 kg (881 Ib) of satellite communications 
and PC-based display equipment. This allows the 
two met specialists to hook into the national 
Météo France service, via Eutelsat, and produce 
an accurate five-day forecast in the field. 


Orage and the Gazelles touched down on the 
main flight decks of the two LSDs, while one of 
the Pumas remained airborne during the stop 
due to the helipad problem on the Ouragan. 
The Gazelles were immediately and rapidly 
refuelled by the very efficient Navy flight deck 
crews. s refuelling stop helped ensure that 
common procedures were used by ALAT and 
Navy personnel and that ALAT pilots maintain 
deck landing currency. If the deck space was 
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Above: This SA 342F Gazelle departs Calvi fora 
reconnaissance mission. The fast and 
manoeuvrable Gazelle is an ideal scout platform, 
though this aircraft lacks any sighting systems. 


Above and left: A combat HQ was established on 
a hilltop overlooking Figari airport; a dedicated 
command Puma has just landed. With a full set 
of radios on board and two large deployable 
antennas, the five officers on the Puma could 
talk to nearby helicopters and ground troops, 
along with the main HQ, further north. 


available, some pilots took the opportunity to 
quickly carry out three or four practice landings. 
All the helicopters could have made the trip 
unrefuelled, but the ships were factored in to 
show how easily the range of the helicopters can 
be extended by well-positioned ships at sea. 
Half an hour later, the group took off and flew 
on to Calvi forward operating base (FOB), a 
Foreign Legion base which was to serve as a 
refuelling and command site for the duration of 
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the exercise. In all, six groups of Pumas and 
Gazelles routed via the LSDs, the other 14 heli- 
copters flying directly to Calvi via the Merlu 
navigation point. 

At Calvi, the helicopters were once again 
refuelled and, during the night, some Pumas 
departed the FOB. They were tasked with 
inserting special forces commando teams from 
the URHs (Unités de Recherche Humaine, 
Human Reconnaissance Teams) of the 1°" 
Régiment d’Infanterie and from the GCPs 
(Groupements de Commandos Parachutistes, 
Airborne Commando Groups) of the 2nd 


(150 mph at 400 ft), 180 km/h at 100 m (112 mph 
at 330 ft) and 120 km/h at 50 m (75 mph at 165 ft). 
The commandos were inserted without any of 
the helicopters being detected by the enemy. 
Early on Wednesday morning, reconnaissance 
missions were launched from Calvi FOB to 
assess the situation. Some of the URHs had 
already reported their findings but others had 
not, so the unknown targets had to be recon- 
noitred by scout Gazelles escorted by either 
Gazelles/Canon or Gazelles ATAM. The infor- 
mation gathered by the URHs and the Gazelles 
was rapidly compiled and a plan established. 





Above and left: The SA 342F Gazelle/Canon 
combination adds a GIAT M621 20-mm gun to the 
basic aircraft. The cannon is an effective area and 
air-to-air weapon which is also capable of 
destroying light armoured vehicles. Gazelles 
Canon have been used in combat in Africa by 
ALAT units, which have worked out effective 
operational tactics for the system. 


Two Pumas served as command posts for the 
operations and another acted as a mobile 
weather station. Fitted with a satellite reception 
dish and powerful computers, it provided the 
aircrews with an up-to-date weather picture. 

In Ajaccio, a second Forward Operating Base 
was to be set up. Elements of the 9° RSAM — 
the 9th Airmobile Support Regiment — went 
ashore in landing craft to support the helicopters 
at the FOB. They included tanker trucks to 
refuel helicopters and vehicles, as well as a 
complete field maintenance workshop. About 
40 tonnes of spare parts were taken ashore, 


Airborne Regiment of the Foreign Legion. The 
mission of the URHs and GCPs was to locate 
the French nationals and the militiamen and to 
inform the Field Headquarters of their findings 
so that a plan of action could be designed. 
These special forces teams were composed of 
four to eight men, depending on the impor- 
tance of their targets, and were equipped with 
OB42 NVGs, satellite navigation equipment 
and very-long-range radios. The helicopters 
flew at very low level, in small formations, with 
their lights off, using NVGs. Three different 
rates of speed are available for the French Army 
aviators flying with NVGs: 240 km/h at 120 m 








The helicopters used by the ALAT currently fall into two distinct categories: light 
helicopters and transport helicopters. The light helicopters comprise the 
Aérospatiale Alouette || and Ill, the Eurocopter Ecureuil and the Aérospatiale 
Gazelle. Only the latter is used by the DAM, though it serves in many variants. The 
basic SA 341F Gazelle is a (VIP) transport with a secondary scouting role (for this 
purpose, some are equipped with a magnifying optical sight). The SA 341F 
Gazelle/Canon has an M621 20-mm cannon fitted to starboard, used for fire- 
suppression and anti-helicopter purposes. The SA 342M Gazelle HOT is armed with 
four Euromissile HOT anti-tank missiles which can destroy any armoured vehicle at 


carries four MATRA/BAe Mistral AATCPs (Air-Air Tres Courte Portée, short-range 
air-to-air) with an effective range of 6000 m (19,685 ft). The Gazelle ATAM has 
replaced the interim SA 342M Gazelle Celtic which was rushed into service during 
the Gulf War and carried only two Mistral missiles. A total of 36 Gazelles is being 
modified to ATAM standard. Another version of the Gazelle, which was not used 
during DAM-PAM 98, is the SA 342M Gazelle Viviane, fitted with a night-capable 
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Above: This SA 342M 
was returned to service 
hurriedly from 
maintenance, and left 
with parts unpainted. 


Left: SAR-tasked Pumas 
were fitted with winches 
for the sea crossing. 


Right: This SA 330, seen 
at Ajaccio, is one of the 
4° DAM’s mobile 

command post aircraft. 


a range of up to 4000 m (13,125 ft). The SA 342M Gazelle ATAM (Air-To-Air Missile) « 




















sight for the HOT missile and with Eurocopter Ecureuil rotor blades to compensate 
for the increased take-off weight. The Gazelles are all capable of night flying with 
NVGs and can be equipped with flare and chaff dispensers on the sides of the 
fuselage, under the rotor head (with a combined capacity of 32 rounds). The 
Gazelles will start to be replaced in 2003 when the first Eurocopter Tiger helicopters 
are delivered. 

Two types of transport helicopters are in service: Aérospatiale SA 330 Pumas 
which can carry up to 15 troops, and the Eurocopter AS 532UL Cougars (AS 532 
being the military designation of the civilian AS 332 Super Puma). The Cougar is the 
only operational helicopter in the world fitted with an ice protection system on its 
main and tail rotors and tailplane, and its ability to remain operational regardless of 
most weather conditions is a real advantage in places such as Bosnia in the winter. 
The Cougar can carry up to 25 troops or 4500 kg (9,920 Ib) on a cargo sling, albeit 
with a reduced fuel load. For the duration of DAM-PAM 98, some of the Pumas and 
Cougars were fitted with internal 450-litre (98-Imp gal) auxiliary fuel tanks (usually 
only one, but up to five could be carried in both aircraft types). 












Above: While flight operations were based at the 
two Corsican FOBs, dispersed field locations 
were set up around the island by ALAT mobile 
support units, which could handle refuelling and 
re-arming away from the central bases. 


Right: ‘Evacuation’ flights from Calvi were fed by 
Pumas flying in from around the island bringing 
civilians, who were then airlifted out to medical 
facilities in France by this ET64 C.160NG. 


including turbines and rotor blades in special 
crates. In the event, they were not needed (not 
a single flight was aborted during the exercise). 
The operation itself started with small groups 
departing the FOB. They were transporting 
communication relays (each with two men and 
about 700 kg/1,545 lb of equipment) to be 
established on different peaks. This was necessary 
because Corsica’s impressive mountain ranges 
were a real obstruction to long-distance radio 
communications. The URHs and GCPs located 
the hostages and the militiamen in the Figari 
area: they had established defensive positions 
around the airport, which had to be taken out. 
A GAM attack group composed of 
Gazelles/Canon, Gazelles HOT and Pumas 
departed toward their target. They flew at very 
low level, routing through the numerous deep 
and narrow valleys of Corsica, to avoid detection. 
Some of the Gazelles HOT overtook the enemy 
(by the flanks, not to be detected) to prevent 


In ALAT service the Cougar is used largely for 
specialist tasks such as combat SAR. The 4° DAM 
has two Puma flights at its disposal, each with 10 
aircraft. During DAM-PAM 98 the Cougars were 
noticeable for their winch and self-defence 
(chaff/flare, IR jammer and RWR) provisions. 


any militia reinforcement being sent during the 
attack, observing every access road to the Figari 
airfield, ready to engage armoured units and to 
screen the air assault. 

The assault itself began with a surprise attack 
by the other Gazelles HOT which targeted with 
their missiles the three armoured personnel 
carriers (wheeled) used by the militiamen. The 
HOTs scored direct hits — simulated, of course. 
In the meantime, the Gazelles/Canon flew in at 
ultra low-level to soften the enemy, destroying 
machine-gun posts. While the Gazelles kept 
heads down, the Pumas approached stealthily 
(tactical flying between 0 and 50 m/165 ft), 
bringing in an infantry company from the 2nd 
Airborne Regiment of the Foreign Legion. 
Thanks to the efficient fire support, the Pumas 
were able to land safely; the Légionnaires rapidly 
disembarked and initiated their part of the 
assault. The troops quickly overwhelmed the 
militiamen and secured the airfield. 














In other parts of Corsica, other groups 
attacked the hostile forces and liberated the 
French citizens, who were immediately taken 
by air to Figari where an Armée de |’Air 
Transall landed to pick them up and take them 
back to France, where medical facilities were on 
readiness. The infantry company, the GCPs and 
the URHs were then extracted by the Pumas 
under the cover of the Gazelles. The whole 
operation had been commanded by officers in a 
Puma PC (Poste de Commandement, 
Command Post), which had landed on a peak to 
obtain the best radio coverage. In the afternoon, 
some Pumas came back to Ajaccio to pick up 
air-portable fuel cells. The kerosene was used to 
refuel the Gazelles in the Figari area: up to two 
pairs of Gazelles can be refuelled simultaneously 
thanks to air-portable pumps, but a more usual 
procedure will only see a pair of helicopters 
being refuelled at a time. All the helicopters 
then flew back to Calvi and, on Thursday 28 
May, the French forces departed the area, some 
of the helicopters routing again via the LSDs. 

This exercise demonstrated the ability of the 
French Army aviators to deploy onboard ships 
anywhere in the world and to carry out immediate 
combat actions. This kind of deployment 
proved very effective during the Gulf War 
when the aircraft-carrier Clémenceau took a 
whole combat helicopter regiment to Saudi 
Arabia. The expertise of the French Aviation 
Légére de l’Armée de Terre is widely recog- 
nised, and four observers from the Republic of 
Singapore Air Force were invited to witness the 
techniques used by the ALAT. Future crises will 
undoubtedly prove that such training exercises 
are invaluable, both for the Army and the Navy. 


Henri-Pierre Grolleau 
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Among the many aircraft at the disposal of the US military, 
perhaps the most essential, and the most overlooked, are those 
dedicated to commanding disparate and dispersed armed forces. 
Airborne command posts have proved effective in strategic roles 
from the earliest days of the Cold War, for tactical support in 
Vietnam, and for rapid-response contingency and theatre missions 


from the 1980s to the present. In 


an era of global military 


downsizing they are increasingly important as battle management 
systems, fighting with electrons in support of the real ‘shooters’. 


ircraft have been used as airborne 
Avr posts (ACPs) for battle 

management since World War II, but 
for most of this period they have operated as 
stand-alone systems, or as remote/survivable 
nodes to primary ground-based command and 
control (C&C or C’) systems. ACPs evolved to 
serve specific point requirements of the 


commanders of strategic, tactical and eventually 
theatre air, land and maritime forces. Only in 
the 1990s has there been a direct emphasis on 
using these assets in co-ordinated, integrated 
networks that allow increased interoperability 
between the US military services, its allies, and 
coalition partners. This new ACP role is 


distinguished by the amount of firepower at 
their disposal — though not directly in their 
employ. These aircraft are few in number but 
they are the ultimate force multipliers, hugely 
increasing the ability of other warfighting assets 
to successfully carry out their mission. 

Today’s ACPs have evolved from their 
primary purpose of co-ordinating the command 
and control of specific weapons to true multi- 
purpose platforms with a wide variety of roles. 
Most ACPs were developed for a specific appli- 
cation such as airborne early warning (AEW), 
airborne ground surveillance (AGS), close air 
support (CAS), combat search and rescue 
(CSAR), joint task forces (JTF), low-intensity 





Perhaps the best-known of all command posts is 
the E-3 Sentry. USAF Sentries are undergoing the 
Block 30/35 upgrade that adds the AN/AYR-1 ESM 
system (in housings on the forward fuselage), 
TADIL-J datalink and GPS. 


conflict (LIC), national airborne operations 
centre (NAOC), operations other than war 
(OOTW), post-attack command and control 
(PACCS), special operations forces (SOF), and 
worldwide (theatre) airborne command post 
(WWABNCP) roles. Other ACPs perform anti- 
submarine warfare (ASW), anti-surface warfare 
(ASUW) and maritime patrol (MP) roles, 
although they are not explored in detail here. 
These aircraft routinely perform their modern 
duties as critical C* nodes, capable of deploying 
to worldwide theatres of operation within hours 
of notification. Most US Air Force ACPs with 
strategic or tactical roles have been modified for 
inflight refuelling since the late 1970s; US Navy 
E-2s deploy aboard aircraft-carriers; and US 
Army UH-60A command and control aircraft 
can self-deploy, or be airlifted to their station. 


The role of the modern ACP 


Since the 1980s, the US military services have 
fielded a variety of ACPs optimised for low- 
intensity conflict and operations other than war, 
focusing their attention on the so-called ‘war on 
drugs’. Many of these systems are multi-purpose 
platforms that embark a variety of sensor systems 
for reconnaissance, surveillance and target 
acquisition (RSTA) roles, with C? being a 
complementary role. Many unmanned aerial 
vehicles (UAVs) have also been developed and 


The US Navy’s E-6A/B TACAMO fleet is now 
responsible for the wartime command and 
control of the entire US strategic missile force, 
following the 1998 retirement of the USAF’s 
EC-135C command posts. 





The USAF'’s four E-4Bs (above) have immense 
cross-spectrum communications capability 
coupled with the ability to survive and function 
during an all-out nuclear war. Today, the need for 
such platforms is arguably non-existent, while 
the demand for multi-purpose battlefield 
command and control systems is inexhaustible. 
At this ‘lower end’ of the scale are aircraft like the 
EC-130E ABCCC tactical battlefield command 
post (right), one of the most in-demand assets in 
Air Combat Command’s inventory. 


fielded from the 1980s for classified, conventional 
and unconventional roles. It has been acknowledged 
publicly that the most valuable air vehicles are 
those that can accommodate interchangeable 
payloads, sensors and systems. UAVs have a role 
in communications relay of C*I data and 
information between forward-deployed forces, 
theatre command centres and the National 
Command Authority (NCA) for conventional 
and unconventional warfare roles. 

Airborne command posts have become tools 
of power projection and potential adversaries 
recognise their electronic overwatch as a clear 
representation of American interest in events, 
yet a much less confrontational presence than 
the deployment of actual combat forces — ACP 
‘cunboat diplomacy’ operates at a subtle level. 
When push does come to shove, ACPs have 
become essential in preventing fratricidal blue- 
on-blue (‘friendly fire’) incidents. In the future 
they will co-ordinate land, sea and space forces 
as they evolve to counter theatre and ballistic 
missile threats. 

The terminology and acronyms used to 
describe the C? function have evolved at the 
same rapid pace as the roles and missions for 
these systems, which in turn have been driven 
by the increasingly hectic pace of new technolo- 
gies. In the late 1970s and 1980s, the field 
became known as Command, Control and 
Communications (C%), later abbreviated to Cl 
when intelligence systems merged into the fray. 
The impact of the personal computer 
revolution led to the currently accepted 
acronym of C*I, for Command, Control, 
Communications, Computers and Intelligence, 
which describes the primary purpose — 
command and control — along with the three 
critical elements that manage and interpret the 
information flow, namely, communications, 
computers and intelligence. 


US Airborne Command Posts 


Command and control systems have long 
relied on a combination of software written to 
perform specific functions, specialised computing 
assets and MILSPEC (military specification) 
communications functionality. This has shifted to 
the utilisation of COTS (commercial off-the- 
shelf) systems for rudimentary or non-classified 
information flow, and even to compartmen- 
talised, secure software and telecommunications 
networks for classified systems, but still using 
commercial workstation technology. 

The US military and its allies continue to 
prepare for future conflicts that could occur on 
two or more fronts concurrently. If such a 
scenario arises it will require totally seamless 
systems integration if joint and international 
coalition force packages are to be totally 
successful. To paraphrase some popular songs, 
yesterday is gone, fast change is coming and 
slow change has finally moved out. The eyes 
and ears during this period of fundamental and 
impressive transition will be C*l systems. 


Origins and evolution 

As with many modern weapon system devel- 
opments, the evolution of airborne command 
posts can be traced to World War II. The 
Luftwaffe adapted the Focke-Wulf Fw 200 
Condor for a variety of command and control 
tasks, co-ordinating maritime strikes with 








submarines, surface raiders and warships of the 
German navy, along with reconnaissance and 
target acquisition roles. The Fw 200 was 
extremely effective in the early stages of the 
Battle of the Atlantic, and its tactics had great 
influence on Allied maritime patrol methods 
later in the war. The first airborne early warning 
(AEW) systems were merely search radars 
attached to airframes, a far cry from today’s inte- 
erated AEW command and control platforms. 
The first US radar to be accepted into service 
was the AN/APS-20 fitted to US Navy TBM 
Avengers in early 1944. The aircraft (TBM-3W) 
and its radar demonstrated detection range 
increases from two to six times greater than ship- 
board radars, depending on the target, and the 
AEW systems earned their place in the front line. 
The US Navy was the first service to identify 
the need to incorporate an airborne battlestaff as 
a mission crew to operate and interpret the data 
from the radar while it was airborne, using it as 
an extension of a surface warship’s combat 
information centre (CIC). This led to the 
adoption of a development of Lockheed’s 
Constellation, specifically the Model 1049 
Super Constellation. The Navy’s radar aircraft 
were initially designated PO-2Ws, and then 
redesignated as WV-2s, from late 1952. A total 
of 124 entered service with the Navy, by far the 
most sophisticated such aircraft of their day. 
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The US Navy’s Hawkeye was designed to protect 
the carrier battle group in the open ocean, but 
since the implementation of the Group II upgrade 
the E-2C’s capabilities have broadened. The 
likely role for any Hawkeye in a future conflict 
will be command of the air battle, over land, ina 
littoral theatre. 


The Soviet Union conducted its first nuclear 
bomb test in 1949, catching many in the West 
unprepared for a potential war in which nuclear 
weapons might be used. The US Army and Air 
Force began a massive programme to improve 
the defence of the Continental US (ConUS) 
from attack by Soviet bombers. The USAF 
began a massive and rapid build-up of a layered 
network of land and offshore radar stations, 
funded the procurement and operation of 
dozens of jet fighter interceptor squadrons, and 
began linking these systems together with land- 
based command and control systems using the 
basic technology then available. The only major 
component missing was an AEW platform to 
extend the detection range of attacking aircraft 
away from US territory — and the new 
Lockheed system fitted the bill perfectly. The 
service piggybacked on the Navy programme 
and procurement of 82 RC-121C/D aircraft 
followed from FY51-55. Initially they operated 
from the Aleutian Islands in Alaska; south to 
Howard AFB, Panama; east to Keflavik, Iceland; 
and north to the farthest territories of Canada, 
well north of the Arctic Circle as they supple- 
mented ground-based radars along the periphery 
of the US and the distant early warning (DEW) 
line across northern Canada. 

The aircraft were redesignated as EC-121s, 
nicknamed ‘Warning Stars’, and came under the 
command of the North American Air Defense 
Command (NORAD) when it was established 
on 1 August 1957 as a joint and international 
command, including the WV-2s of the US 
Navy. In the early 1960s, 42 USAF ‘Warning 
Stars’ were upgraded to EC-121H variants with 
among the first airborne datalinks for integration 
with NORAD ’s system of semi-automatic 
ground environment (SAGE) radar and C? centres. 

By the mid-1950s the Navy began to develop 
an improved, twin-engined carrier AEW 
aircraft, mating the airframe of the Grumman 
C-2 (S-2 Tracker) with the Hazeltine AN/APS-82 
radar. Production aircraft were WF-2s and the 
type entered service in 1961, being redesignated 
as E-1Bs in September 1962, christened 
‘Tracer’. The AEW systems and displays were 
improved to allow more capability in tracking 
targets, and the pilots were brought into the 
mission. Plotting target data and tracks was still 
done with grease pencils, but the ‘Willie Fudds’, 
as they were known, were a quantum leap over 
previous AEW systems. The WF-2/E-1B 
aircraft extended the air defence capabilities of 
the carriers, improving defensive tactics and 
bringing AEW assets to the forefront of controlling 
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Left: In 1942 the US Navy launched Project 
Cadillac | which resulted in the 

AN/APS-20 radar, as carried by the TBM-3W 
Avenger - the first search radar to be fitted 
to a US aircraft. The TBM-3W was 
originally intended for ASW use (as the 
TBM-3W2) but it could also detect aircraft. 


Below: US AEW capability took a giant leap 
forward in 1955 with the introduction of the 
WV-2 Warning Star (initially designated 


| PO-2W). The WV-2 was fitted with an 
| AN/APS-45 radar in the large dorsal 


Left: The WV-2E 
was the first US 
aircraft to be fitted 
with a circular 
radome. It served 
as an AEW testbed 
during the late 
1950s and 
throughout 

the 1960s. 


Below: The first 
‘modern’ shipboard 
AEW capability 
came in the shape 
of the APS-82- 
equipped 
Grumman WF-1 
Tracer, which later 
became the E-1B. 








the air battle as they directed fighter aircraft to 
engage potential threats without waiting for the 
shipboard CICs to react. This resulted in a 
layered air defence, setting the standard for all 
other AEW platforms that followed. 

In 1956 Grumman proposed an entirely new 
design using a rotodome fitted with the 
proposed AN/APS-96 radar. In December 1957 
the Navy ordered three W2F-1 prototypes but 
development of the radar and the corresponding 
systems took several years; the first prototype 
flew on 21 October 1960 at Bethpage, New 
York, followed six months later by the first 
aircraft with all mission systems. By December 
1962 the type conducted carrier trials onboard 
the USS Enterprise (CVAN-65, now CVN-65), 
entering operational service in January 1964. A 
third operator position was added, with the 
consoles occupied by a CIC officer, an air 
control officer and another radar operator. 

Strategic Air Command (SAC) studied the 
use of airborne command post aircraft almost 
from its birth in 1947. In the early 1950s the 
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Right: The USAF 
followed the Navy’s lead 
and siphoned off WV-2 
orders to become 
RC-121Cs (later EC-121C). 
The subsequent RC-121D 
was fitted with tip-tanks 
and became the 
definitive USAF AEW 
aircraft of the 1950s and 
1960s. The last USAF 
AEW EC-121s (EC-121Ts) 
were not retired from 
AFRes service until 1978. 





command funded the modification of three 
C-97As to operate as command transports for 
the general staff of SAC, as VC-97Ds. The 
aircraft received improved communications 
systems and workspace for the embarked 
commander and his staff, and were heavily used 
by SAC commanders to visit bases in the US 
and overseas. The three VC-97Ds were 
redesignated as C-97Ds and were joined by four 
additional C-97Ds as requirements grew and 
their role evolved from a high-end VIP transport 
to ACPs, their systems undergoing continuous 
upgrades throughout the 1950s. 


SAC takes the lead 

The end of the 1950s found US military air 
power expanding and evolving at breakneck 
speed. The KC-135A gave the service a high-speed 
inflight-refuelling tanker that could keep up 
with the B-47s, B-52s and other jet bombers, 
and C? requirements became global. The service 
developed intercontinental ballistic missiles 
(ICBMs), which could be launched from 


Left: The interior of the 
WV-2/RC-121 looks 
cramped and archaic 
today, but was at the 
vanguard of 
technology in the late 
1950s. The official 
caption for this view of 
the “nerve center” of 
the “radar sentry 
plane” describes it as 
“12,000-Ib of science”. 
Of course, nothing was 
revealed at the time 
regarding the actual 
capabilities of such 
aircraft and the news 
bureau copywriter 
chose instead to wax 
lyrical on how much 
coffee was consumed 
during each sortie. 





As the scope of AEW&C operations widens, the 
tactics employed by the aircraft involved have to 
change. At the Nellis AFB-based USAF Air 
Warfare Center, US Sentry crews learn how to 
‘fight’ their aircraft and operate much closer to 
the front-line than would have been dreamed of 
in years gone by. 


protected underground silos to strike targets 
thousands of miles away, followed by submarine- 
launched ballistic missiles (SLBMs) that 
increased mobility and survivability of the 
nuclear deterrent. They forged the components 
of the ‘nuclear triad’, each operating in a unique 
environment and geographically remote, which 
dictated improved C? systems that prevented 
accidental launch, limited launch control access, 
and provided the necessary bandwidth to ensure 
quick execution of any ‘go-to-war’ orders. 
Airborne command posts offered the promise of 
talking to above-ground and underground 
command posts, ensured mobility and guaranteed 
redundancy and survivability in case of war — 
denying the enemy a first strike ‘win’. 


Birth of the ACP 

SAC had become an all-jet bomber fleet by 
1957, by when the ninth KC-135A (55-3126) 
was upgraded as a VIP transport for the use of 
the Chief of Staff of the Air Force (CSAF), 
based at Andrews AFB, Maryland. It received 
substantial communications upgrades including 
high-frequency (HF) antennas and systems 
optimised for long-distance and secure commu- 
nications. It was never recognised as an ACP 
prototype per se, but it certainly was the ‘poster 
child’ for the ACP programmes that followed. 
By 1958 the service was building a fleet of 
airborne communications and command aircraft, 
focusing on their use as radio-relay and emergency 
command posts that could talk to different layers 
of the command structure, from Washington, 
D.C. to SAC headquarters at Offutt AFB, 
Nebraska and to other command headquarters 
such as those of the worldwide numbered air 
forces (NAF) and air divisions (AD). 

Only a year later, SAC began to adjust the 
training of its jet bomber crews to utilise low-level 
penetration tactics to increase survivability, 
acknowledging the effectiveness of developing 
surface-to-air missile threats, and the rapid 
proliferation of IRBM/ICBM/SLBM missile 
fleets as the new, high-end strike systems. This 
made the requirement for the ACP and radio 
relay fleets even greater, since communications 
are more difficult, or hindered by terrain and 
weather, when aircraft operate close to the 
earth. SAC modified 35 B-47E bombers with 


extensive communications upgrades to become 
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The Looking Glass codeword which denoted SAC’s 24-hour airborne command post alert 
mission was not exclusively applied to the EC-135C, but this aircraft was charged with 

the overwhelming majority of alert missions. In time of war the Looking Glass and two 
Auxiliary Command Post EC-135Cs, which stood 15-minute ground alert, would orbit over 
the central USA while three other Airborne Launch Control Center EC-135A/Gs would orbit 
near Minuteman ICBM sites. Two additional radio relay aircraft would also be airborne 


serving the Night Watch E-4B national command post. 


Above and above right: These relaxed scenes onboard a 2nd ACCS EC-135C 
Looking Glass SAC ACP belie the serious wartime mission of the aircraft. If 
the need arose, these aircraft had the power to launch an ICBM strike, a 
capability demonstrated as early as 1967. However, the EC-135C lacked the 
necessary shielding and protection to survive in a nuclear war and by the 
1980s its onboard systems were outmoded. On 24 July 1990 a Looking Glass 
aircraft landed, and ended the continuous airborne alert mission. After that 
date EC-135Cs undertook ‘random’ alert flights and began to hand over 
their strategic command and control function to the E-6. 


Perceptions of a ‘bomber gap’ and then a ‘missile 
gap’ between the USA and the USSR fuelled 
American fears of a Soviet surprise attack during 
the 1950s. The answer was Strategic Air 
Command's intense alert posture backed up by 
airborne command posts that ensured deterrence by 
providing control of nuclear forces that was 
theoretically safe from Soviet strikes. The KC-135/ 
EC-135 was introduced into this system in 1962 and 
Boeing's world-beating design became the 
backbone of this force for over 35 years. 


In addition to the EC-135 ACPs dedicated to the SIOP nuclear warfighting 
scheme, many other aircraft were charged with similar functions, These 
included: the EC-135G (left), previously known as KC/EC-135As, four aircraft 
serving as AUXCPs (auxiliary command posts) in the USA; EC-135H (above), 
codenamed Silk Purse, four EC-135Hs serving as back-up command posts for 
USCINCEUR, with the 10th ACCS at RAF Mildenhall until 1991; EC-135P 
(below left), seven aircraft serving as ACPs for CINCPAC (Blue Eagle) and 
CINCLANT (Scope Light) until 1992. The EC-135P had a trailing wire VLF 
antenna to communicate with missile submarines. 


Four EC-135Js served as the original Night Watch 
_ tine command post; -hefore the advent of the E-4. 
he EC-135Js were a a lf ag from EC-135Cs. 
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Above: In addition to their array of existing 
antennas, under the 1990 Pacer Link upgrade four 
EC-135Cs gained a large dorsal fairing, housing a 
UHF AFSATCOM antenna for communicating 
with the MILSTAR satellite system. 


Right: The Elint-gathering RC-135V Rivet Joint, 
and the associated RC-135W, have not previously 
been considered as ACPs. However, their ability 
to collect and monitor the enemy’s electronic 
order of battle, in tactical situations, allows them 
to operate in a centralised role, rather than 
simply as stand-off collectors of intelligence. 


EB-47Ls, standing alert with SAC bombers and 
tankers, used to relay launch codes and targeting 
instructions from ground command centres to 
the nuclear strike fleet in time of war. 


Ensuring deterrence 

SAC adapted communications systems to fit 
into the cabin of the KC-135A, with the first 
application being to five aircraft assigned to 
Offutt AFB for evaluation and operational 
service from July 1960. They retained their 
KC-135A designations. Operational evaluation 
proved that they were very effective, and they 
were placed on ground alert in July 1960. From 
February 1961 this small fleet began an uninter- 
rupted airborne alert that continued for the next 
29 years, using progressively upgraded aircraft 
with the mission codename of Looking Glass. 
From March to July 1962, six additional 
KC-135As were equipped as ACPs, followed by 
a handful more from November 1963 to 
February 1964, increasing the fleet at Offutt to 
nearly 15 aircraft. The assigned mission 
battlestaff was headed by a flag rank Airborne 
Emergency Action Officer (AEAQ). 

From March to July 1962, the USAF 
accepted four KC-135As configured to serve as 
alternative national command posts in case of 
war for the President, the Joint Chiefs of Staff, 
and other members of the National Command 
Authority (NCA). These aircraft were assigned 
to Andrews AFB and they undertook a similar, 
but distinct, mission called NEACP (National 
Emergency Airborne Command Post, 
pronounced knee-cap), with a mission codename 
of Night Watch. The fleet became known as 
the Post Attack Command and Control System 


(PACCS). Tactical Air Command (TAC) 
gained a single EC-135K (55-3118) in 1961 for 
use by the commander and his staff as a deployable 
ACP platform, fitted also for special air missions 
(SAM) and VIP taskings if necessary. 


A plethora of platforms 

The Cuban missile crisis in October 1962 
lent increased urgency to the modernisation and 
streamlining of US strategic command and 
control systems, and airborne components 
benefited directly. From late in 1962 the service 
worked with Boeing to plan a new, second- 
generation ACP platform, built specifically for 
the role, and capitalising on the experience 
gained from operating the ACP KC-135As. 
These aircraft were designated as KC-135Bs 
when ordered in FY63, production deliveries 
coming in the summer of 1964. The aircraft 
featured upgraded systems including TF33P-9 
turbofan engines, upgraded electrical systems to 
support increased avionics and communications 
systems, including HF antennas on the wingtips. 
When delivered to the Air Force in 1965, the 
17 aircraft were redesignated as EC-135Cs, 
replacing the KC-135As in the Looking Glass 
mission, with at least one aircraft dedicated to 
support the Chief of Staff of the Air Force 
(CSAF) as a wartime ACP. 

The ACP KC-135As were redesignated as 
EC-135As from September 1964. Over the next 








several months the EB-47L radio relay fleet was 
retired, with the EC-135As gaining that role for 
PACCS support. Further modifications followed 
on groups of aircraft, resulting in further redes- 
ignations that portioned those aircraft into six 
EC-135As, four EC-135Gs and eight EC-135Ls. 
In 1965 one of the EC-135Cs began the 
modification process to become an EC-135] 
‘Silver Eagle’ to perform the NEACP mission, 
followed by two additional aircraft that entered 
service by 1967. The PACCS aircraft fleet 
gained important upgrades from this period 
including a very low frequency (VLF) trailing- 
wire antenna housed in the ventral fuselage near 
the main landing gear. By 1967 automated 
airborne launch control centre (ALCC) systems 
were installed in the Looking Glass and NEACP 
fleets to allow the launch of ICBMs while 
airborne, employing the same procedures used 
by USAF missile crews in their silos. These 
aircraft were operated to control strategic 
nuclear forces or to provide the President, and 
other individuals who comprised the NCA, 
with survivable ACP platforms in case of war. 
By the mid-1960s the US Department of 
Defense (DoD) was well on its way toward 
building a Worldwide Military Command and 
Control System (WWMCCS), which would 
grow to incorporate over 60 different commu- 
nications systems and 30 separate command 
centres dispersed throughout the United States 
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US Airborne Command Posts 


In late 1965 the United States committed to putting a man on the 
moon in a complex civilian and military operation — the Apollo 
Program. Sending a manned space capsule to the moon required 
tremendous communications capability, and Air Force planners 


made a major contribution to filling in the gaps between ground- 

and ship-based systems by converting surplus C-135A aircraft into EC-135N ARIA 
(Apollo Range Instrumentation Aircraft) variants, externally distinguished by the 
installation of a 7-ft (2.1-m) dish antenna enclosed in an 8-ft (2.4-m) diameter 
radome scabbed onto the aircraft forward of the cockpit. These were among the 
very first satellite communication (SATCOM) antennas operated from US military 
aircraft. They relayed voice, data and telemetry between satellites, astronauts and 


manned spacecraft, and many ground control centres including Mission Control at 
Johnson Space Center in Houston, Texas. They functioned as space support ACPs, 
routinely deploying across the Atlantic and Pacific Oceans alongside a handful of 
EC-135Bs configured for the Telemetry/Range Instrumentation Aircraft (TRIA) 
mission. The fleet relocated to Wright-Patterson AFB, Ohio in 1975. Four of the EC- 
135Ns were upgraded with TF33 turbofan engines and redesignated as EC-135Es in 
the early 1980s, serving in that capacity into the mid-1990s. 

As surplus Boeing 707s became available on the used aircraft market, over 150 
aircraft were acquired by the Air Force, including eight with common ARIA 
configurations acquired in January 1982 for use as testbeds and test support 
aircraft, designated C-18As (EC-18As). Four were modified from 1983 to be 
equipped with ARIA radar and systems cross-decked from EC-135Ns. The C-18As 
offered over 50 per cent greater cabin floor space to permit additional system 
growth and to upgrade crew support facilities for long-duration flights. These 
aircraft continued to operate in the space communications ACP role through the 
1990s, even as the last of the ARIA EC-135Es was retired. Two C-18As were 
modified to the EC-18D Cruise Missile Mission Control Aircraft (CMMCA) 
configuration with APG-63 radar and advanced telemetry systems to track, chase 
and command cruise missiles being flight tested for development and operational 
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and. the world. The decision was made in the 
mid-1960s to equip a small fleet of ACPs to 
support the deployed theatre commanders-in-chief 
(CinCs). These aircraft became EC-135H/Ps 
and were later joined by ex-NEACP EC-135] 
airframes that had been replaced in that role by 
E-4As from 1974-75. 


Navy warfighting needs 

The Navy began to develop intercontinental- 
range, submarine-launched ballistic missiles 
(SLBMs) in the 1950s and by the spring of 1958 
the first nuclear-powered ballistic missile submarine 
(SSBN), the USS George Washington, was ordered. 
The first submarine launch of a Polaris SLBM 
was made on 20 July 1960. The Navy began 
experimenting with systems to communicate with 
the submarines while they were submerged in 
order to send secure information to them about 
when and where to launch their missiles in the 
event of a nuclear war. The service examined 
various communications methodologies, with 
airborne tests on EC/NC-121s and C-130Fs. 

The Navy quietly ordered four C-130Gs 
from Lockheed in 1962, insisting they were 
destined for transport duties. Upon delivery, 
they were discreetly modified to the EC-130G 
configuration from 1964 with a variety of 
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communications systems to perform the secure 
strategic signal relay mission under a programme 
known as TACAMO (TAke Charge And Move 
Out). The small fleet became critical components 
of the WWMCCS, talking to ground command 
centres and surface warships that would relay 
launch and target information in wartime. The 
principal communications system used to 
communicate to submerged submarines was the 
VLF system and the requisite trailing wire 
antenna (TWA) that could be extended for 
miles from the rear of the aircraft as the EC-130Gs 
flew a circular pattern to create a huge whip 
antenna effect. The early Polaris missiles were 
replaced by the Poseidon missile with greater 
accuracy, range and weapons throw weight. In 
1967 orders were placed for six EC-130Qs that 
carried the improved AN/USC-13 communica- 
tions suite, while the EC-130Gs were upgraded 
to a comparable standard. The aircraft operated 
for the next few years with different units, 
eventually settling in with VQ-3 and -4. They 
carried tailcodes until the -early 1970s and then 
lost them in later years, operating with no 
mission or unit identifiers. 

By 1962 advisors and pilots were actively 
engaged in supporting the Republic of Vietnam 
(RVN) in battling Communist insurgents, and 


evaluation. They functioned as mobile test 
range control centres for the missiles and 
other aerial systems across oceans, 
geographic obstacles and remote terrain that 
replicate conditions that might be found on 
real missions against real targets. 


The original EC-135Ns, which 
became EC-135Es (above), were 
joined in the mid-1980s by four 
EC-18As (below). The whole 
ARIA fleet is now being 
progressively retired from use. 





Throughout their long careers the USAF’s 
EC-130E ABCCCs have worn a wide variety of 
camouflage schemes. This 7th ACCS aircraft is 
seen during 1983, when attached to REDCOM. 
Note how the serial has been scrubbed off the 
tail and repositioned in a less obvious place. 


the Gulf of Tonkin incident in August 1964 was 
the catalytic event that spurred airstrikes and 
direct combat involvement of more and more 
air, land and sea forces. By the spring of 1965 
US fighters began engaging North Vietnamese 
fighters and a task force of five EC-121Ds was 
deployed to Taiwan to provide airborne early 
warning & control (AEW&C), operating over 
the Gulf of Tonkin. The programme was code- 
named Big Eye, being redesignated as College 
Eye in March 1967. The fleet gradually 
increased in size as aircraft deployed to Ton Son 
Nhut AB, Vietnam and from most of the bases 
in Thailand before settling at Korat RTAFB in 
October 1967. The aircraft performed continuous 
AEW patrols through August 1973, when they 
were withdrawn, having flown almost 100,000 
hours on nearly 14,000 sorties, operating around 
the clock. 


The ABCCC arrives 

The service initially employed a few C-47 
and EC-121 aircraft to co-ordinate battlefield air 
interdiction (BAI) and close air support (CAS) 
aircraft in support of land warfare forces, but 
neither platform proved up to the role. The 
service decided that the C-130E would be the 
ideal platform for the role. A system was devel- 
oped that consisted of multiple radios and oper- 
ator consoles packed into a trailer that could be 
rolled on or off modified C-130E-II aircraft. 
This entered service in 1967 as the Airborne 
Command, Control, and Communications 
(ABCCC, pronounced as AB triple-C) system. 
It proved itself with great effect over the Ho 
Chi Minh Trail and in the battle for Khe Sanh, 
where a battlestaff of between 12 and 16 operators 
routed aircraft in transit to their targets as they 
worked with forward air controllers (FACs) at 


The US Navy has an outline requirement to 
replace its E-2Cs with a version of the Common 
Support Aircraft (CSA), but this will not enter 
service until 2010, at the earliest. Until then the 
next-generation Hawkeye 2000 should bridge the 
gap. The + sign on the nose of this E-2C indicates 
to the carrier’s Landing Signals Officer that it is 
an upgraded Group II (or Group I) aircraft with a 
higher landing weight than earlier models. 


the target to put bombs and steel on target, on 
time, and with minimal friendly fire in support 
of the various US, allied and irregular forces 
combating the Communists. The aircraft 
featured operator consoles with multiple radio 
systems operating on different frequencies and 
on multiple channels, but position plotting of 
airborne assets, FACs and targets remained a 
function of clear mylar plot boards and grease 
pencils, and would remain this way until the 
next-generation ABCCC was fielded in the 
early 1990s. The aircraft were in constant 
demand until 1973, when they were withdrawn 
to Clark air base in the Philippines, relocating to 
Keesler AFB, Mississippi in 1975. The aircraft 
were redesignated as EC-130Es in April 1977. 

A number of other mobile and portable 
command and control systems were tested 
during the war for use in contingency and 
theatre operations. Among them was the 
‘Talking Bird’ communications package that 
fitted conveniently into the cargo hold of C-130 
airlifters, and could be flown into remote, bare 
bases and quickly set in operation to provide C? 
to deployed forces. This system was the predecessor 
of the ‘Jackpot’ system, itself updated in the 
1980s to be embarked on specially configured 
C-130 and C-141 aircraft specifically for use by 
field commanders of the US Readiness 
Command (REDCOM); this later became the 
US Central Command (USCentCom), its 
mission to prepare for potential contingencies in 


the Middle East and Southwest Asia. 


Army first steps 

The US Army began to employ helicopters as 
airborne C? assets from 1965. Initially, any avail- 
able aircraft would be pressed into service to 
taxi battlefield commanders to and from combat 
areas, using their aircraft radios to talk to 
different ground units and command centres in 
rear areas. By 1967 specially configured UH-1D 
and H Hueys were equipped with upgraded 
communications gear in the ‘cabin to allow an 
embarked commander and a small staff to direct 
ground forces. These aircraft were distinguished 
externally by additional FM, UHF and HF 
antennas, with the HF antenna wire being 
mounted on both sides of the tail rotor boom in 
a zig-zag pattern to allow greater signal propagation 


over the often mountainous terrain that was 
encountered. The ACS-15 console was fitted to 
the cabin for voice and data communications in 
AM/FM/VHE/UHF/HF frequency modes. 
The system was later adapted by NATO and 
other US allies for ACP of land warfare forces; 
it continued in operation until the mid-1990s in 
UH-1H C&C platoons, :among active-duty US 
Army aviation units, constantly being upgraded 
for interoperability and even being transferred 
to today’s UH-60A/L CinCHawk aircraft. 


Navy and USAF modernisation 

The Navy never had enough E-2As and so 
the E-1Bs soldiered on well into the 1970s. 
Problems with the computing systems of the 
E-2A led to upgrades for 49 aircraft, which 
became E-2Bs from 1969. Grumman proposed 
an entirely new, upgraded avionics package 
along with upgraded radar (APS-125), IFF and 
INS that would be better suited to conducted 
fleet air defence operations with the F-14A and 
its AWG-9 radar system. That programme 
became the E-2C. 





The prototype E-2C flew in January 1971 
and soon entered low-rate production for the 
Navy. It went through development with 
relatively few problems and entered fleet service 
in September 1974 after American involvement 
in Vietnam had subsided. The C model 
Hawkeye represented a major improvement 
over any other AEW system then in service, 
combining unequalled capability and reliability, 
yet it remained optimised for overwater operations. 
Its radar offered improvements against electronic 
jamming and the ability to discern more targets 
against reflections from the sea. Production 
aircraft in the late 1970s were upgraded to the 
E-2C ARPS configuration, which remained the 
most common variant in service until the mid- 
1990s. 

The US Air Force knew that the piston- 
engined EC-121 ‘Warning Star’ fleet was in 
need of modernisation in the late 1950s, but it 
was not until 1963 that it was able to define 
requirements for what would become the 
Airborne Warning and Control System 
(AWACS) programme. The war in Vietnam 


TACAMO genesis 


In December 1963 the US Navy 
took delivery of the first (left) 
of four EC-130Gs, modified to 
serve as communications relay 
aircraft with submerged 
missile submarines. EC-130Gs 
were fitted with trailing wire 
very-low frequency aerials, up 
to 26,000ft (7925 m) long. They 
were replaced by 18 EC-130Qs 
(above), which were based on 
the C-130H airframe. The 
EC-130Qs were replaced by the 

| Boeing E-6A and served out 
their final days as TC-130Q 
transports. 





soon became a bigger priority and the AWACS 
programme was relegated to continuous study 
for the next few years. USAF experiences with 
the EC-121Hs in Vietnam led to an upgrade 
programme for 27 aircraft to be modified as 
EC-121T variants that performed as interim 
replacements pending the Air Force’s selection 
of a new platform, radar and enhanced battle 
management systems. The Boeing 707, Douglas 
DC-8 and Lockheed L.300 (C-141A) were 
studied as platforms for the AWACS role, with 
the original proposals for the Boeing design 
featuring eight smaller turbofan engines. 


E-3 AWACS 

The service announced in June 1970 that the 
Boeing 707-320B airframe had been selected for 
the programme and that two competing radar 
systems from Hughes and Westinghouse would 
be competitively evaluated in two prototypes, 
designated initially as EC-137Ds. First flight of 
the type was in February 1972, both aircraft 
being quickly thrust into the ‘fly-off between 
the competing radars from March to August of 
that year. The Westinghouse radar was selected 


as the winner in October, and was designated as 
the AN/APY-1. 
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Production funding of the AWACS began in 
1973 and the aircraft were redesignated as the 
E-3A Sentry. Deliveries to the service began in 
late March 1977, to Tinker AFB, Oklahoma for 
service with TAC’s 552nd Airborne Warning 
and Control Wing (AW&CW). From the type’s 
service entry, it was tasked to deploy with the 
US Readiness Command (REDCOM) and to 
Europe, the areas having the greatest possibility 
of major conflict. The USAF currently operates 
34 E-3s, including the two upgraded EC-137D 
prototypes. The 1970s’ vintage IBM 360 series 
mainframe computer that is the heart of the 
AWACS system is now showing its age, and in 
1997 the Air Force made the decision to 
evaluate and adapt new-technology computers 
to ‘front-end’ the ruggedised IBM system, 
which will eventually be phased out of service — 
but only when planners are sure that the soft- 
ware functions flawlessly on the newer systems. 

Since the late 1970s the USAF had been 
developing Block 30/35 systems upgrades, 
which, after Desert Storm, were funded for 
production. Modified E-3s entered service with 
the Air Force and NATO from late 1996. One 
of the sensor systems employed is the Quick 
Look AN/AYR-1 Elint/ESM system in 


Left and below left: In 1977 the USAF took 
delivery of the first of 23 (production standard) 
E-3As, which became known as the ‘core’ 
aircraft. Twenty-two of these were later modified 
to E-3B (Block 20) standard, from 1984 onwards, 
with much improved computer and 
communications systems and 14 operator 
consoles (increased from 11). In 1981 deliveries 
of the second batch of nine USAF Sentries 
began. These became known as ‘standard’ E-3As 
and had provision for full overwater operations, 
further improved onboard systems and ECM 
provision. The remaining unmodified ‘core’ E-3A 
later became ‘standard’. The E-3C (Block 25) 
upgrade covered 10 E-3As and added five 
consoles and improved communications 
equipment. The AN/APY-2 radar was fitted as 
standard from the 25th production aircraft and 
has since been retrofitted to all. ESM equipment, 
improved datalinks, a Radar Capability 
Improvement Program and a data processing 
upgrade are currently being applied fleet-wide. 


forward fuselage fairings. This system is similar 
to that previously own on US Army RV-1Ds, 
but the retirement of that type began in 1990, 
The E-3 is well suited to the mission owing to 
the high degree of ‘electronic attention’ they 
receive when they conduct their missions. 

In the late 1960s the USAF studied the 
possibility of adapting larger aircraft for the 
strategic airborne command post role, to allow 
greater representation of National Command 
Authority staff, directly supporting the President 
or the constitutionally designated successor. The 
C-5A Galaxy was studied as an option but that 
aircraft’s development problems and expense 
negated its selection. The Boeing 747, Douglas 
DC-10 and Lockheed L.1011 were also considered, 
but it was thought then that a four-engined 
design presented a greater safety factor than the 
three-engined designs. 


The ‘Doomsday plane’ 

In February 1973 it was announced that the 
Boeing 747-200B had been selected as the 
airframe for a new programme, the Advanced 
Airborne Command Post (AABNCP), to be 
designated as the E-4A. The aircraft were to be 
assigned the NEACP mission and it was planned 
that six examples would be procured for the 
next-generation fleet. Two additional aircraft 
were ordered that year with different power- 
plants, the last of which was to be upgraded to 
perform as the prototype for an improved 
configuration, to be designated as the E-4B. 
Two other production variants of the E-4B 
were to follow, but they were never funded. 
The first E-4A flew less than four months after 
being ordered, and after flight testing it received 
the NEACP mission systems, transplanted from 
one of the EC-135]s that previously supported it. 

Since its introduction to operational service 
in December 1974, the E-4s have been the 
primary mobile national military command 
centres, operating as a back-up to the National 
Military Command Center (NMCC) in the 
Pentagon, a back-up facility at Ft Ritchie, 
Maryland and the US Strategic Command 
(STRATCOM/USSTRATCOM) command 
centre at Offutt AFB, Nebraska. The aircraft 
have been referred to as the ‘Doomsday planes’, 
indicating the grave nature of the mission that 
the aircraft and their crews are prepared to 
execute. The main cabin is divided into several 
functional areas including an NCA area for 
‘national executives’, briefing and conference 
rooms, communications control areas, technical 


control areas, and the operations team area for a 
battlestaff of 29 personnel, rest areas and galleys, 
along with bays below the cabin for equipment, 
systems and antennas. 

The E-4A has almost three times the floor 
space of the EC-135, so there was plenty of 
room for growth. The last of the three E-4As 
had entered service by September 1975, and the 
EC-135Js were reconfigured for the 
WWWBNCP programme and assigned to the 
Pacific theatre. The initial E-4B flew in August 
1975 in its new configuration, but basically 
outfitted for testing and evaluation which 
continued over the next three years as opera- 
tional systems were incrementally added and 
integrated with legacy systems. The aircraft 
were configured with over 200 external 
communications antennas across the spectrum 
ranging from VLF/LF/AM/FM/HF/VHF/SHEF 
and SATCOMs. The aircraft and its systems 
have been shielded from the effects of NBC 
weapons and from EMP. The aircraft are 
capable of inflight refuelling and each engine has 
enlarged oil sumps that permit 72 hours of 
continuous operation in emergency situations. It 
is not discussed, but it can be assumed that 
modern ECM is part of the systems fit. When 
fully configured, the E-4Bs would routinely 
carry flight and mission crews with a usual 
complement of 94 personnel. 


Those who work with the NAOC have several 
nicknames for the aircraft, including the 
ominous title of ‘the Ark’. Engine covers for the 
aircraft proudly display its official designation 
(E-4B) and its mission codename, Night Watch. 


The E-4 programme has been funded for a 
major upgrade programme and the first aircraft 
was submitted for modification to become an 
E-4C. They will be upgraded with a secure, 
high-speed, fibre-optic backbone for increased 
data/voice bandwidth, more modern computers 
to replace Intel 286-class machines currently 
installed, near-real-time video conferencing 
capability, plus other airframe and systems 
improvements. After the first E-4C re-enters 
service in 1999, the remaining aircraft will cycle 
through the programme one at a time to receive 
the modifications. 


Refining the fleet 

The 1973 October War between Israel and 
its Arab neighbours nearly brought the United 
States and the Soviet Union into a superpower 
confrontation as each threw its military and 
political muscle behind the warring sides. That 





The original IBM 4 Pi CC-1 computer that was 
the heart of the first E-3As has now been 
replaced by the CC-2, though this still represents 
highly outdated technology. The main computer 
is linked to 14 high-resolution Hazeltine 
Situation Display Consoles (left and inset, 
above) and two Auxiliary Display Units. Since 
1991, in addition to the obvious new ESM system 
being added under the Block 30/35 upgrade 
(above), 15 E-3s have been fitted with a classified 
IR sensor (Project Snappy) to help them 
function in the theatre missile defence effort. 


conflict brought increased attention, and 
funding, to US strategic force improvements 
after years of inertia resulting from the Vietnam 
War. Improvements to the EC-135 fleet 
included the addition of SATCOM antennas to 
the dorsal fuselage of the fleet, and digital 
communications and launch control systems 
were developed in an effort to improve the 
maintainability and reliability of this capability. 
During testing it was discovered that many of 
the new systems were vulnerable to the effects of 
nuclear detonations known as electromagnetic 
pulse (EMP), which could damage or destroy 
unshielded systems, rendering them inoperable. 
Remarkably, the 1960s’ era vacuum-tube tech- 
nology that had been installed in the aircraft over 
the years proved to be virtually impervious to 
EMP, and many of these systems remain in use 
today because of their ability to continue 
performing in the event of nuclear warfare. 
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The war in Vietnam lingered in American 
military and political power centres and the 
collective psyche for a very long time. Some say 
it remains still, exerting disproportionate influ- 
ence and causing the American people to look 
back instead of forward. The 1979 seizure of 
American diplomats in the US Embassy in Iran, 


and their tenure as hostages of revolutionary 
forces in Tehran, came as a rude wake-up call 
that new threats were on the horizon. US 
military forces failed in an attempted ‘joint’ 
rescue operation — which had the misfortune of 
being poorly co-ordinated as each military 
service staked out a ‘piece of the pie’ — and 


EC-130V: C? for the Coast Guard 


In the early 1990s the US Coast Guard (USCG) funded development of an AEW platform using the rugged 
C-130H airframe. Prior to this the Coast Guard operated eight E-2C Hawkeyes, transferred from the US Navy. 
The Hercules, an existing USCG HC-130H, was modified by General Dynamics and made its first flight on 31 
July 1991, It entered operational evaluation in 1992 after clearance trials at Patuxent River. The aircraft carried 
the Hawkeye’s AN/APS-145 radar with provisions for an airborne ‘battlestaff' in the fuselage cabin, and was 
equipped with sophisticated Sigint systems. The aircraft could mount different optical surveillance systems in 
SAMSON (Special Avionics Mission Strap On Now) pods that attached to the pylons between the engines, 
replacing the external fuel tanks when necessary. SAMSON pods, containing a FLIR and datalink, have also 
been flown on standard USCG HC-130Hs. Configured as a full-up system, the EC-130V, as it was designated, 
could perform as a true multi-purpose ACP with the ability to control and monitor several distinct sensor 
systems, fuse the data and relay information to other air, ground and sea systems that could act accordingly. 
The aircraft was developed specifically for maritime law enforcement duties and participated in counter-drug 
exercises and operational missions. A review of roles and missions led to the decision in 1993 to decrease the 
Coast Guard's role as a counter-drug law enforcement agency (CD LEA), so the aircraft was withdrawn from 
service later that year. The expensive system sat idle until several months into 1994, when the Air Force took 
over the programme, acquired the aircraft, and redesignated it as an NC-130H. It has operated from Edwards 
and Hill AFBs in support of several ongoing test programmes. Today the aircraft retains its original basic USCG 
colour scheme, but apart from a prominent national marking shows no other signs of ownership, or a serial 
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Above and left: The EC-130H Compass Call is 
another special missions aircraft not commonly 
viewed as a command post. The great skill of the 
EC-130H and its crews is to first observe and 
then dictate the information war by building a 
picture of the enemy’s communications systems, 
disseminating it and jamming it. 


wound up having to ask themselves many 
questions about how the United States could 
avoid such problems in the future. 

A variety of aircraft including E-3As and 
EC/MC-130s supported the Tehran hostage 
rescue mission, known as Operation Eagle 
Claw, but lines of command and control were 
unfocused and largely ineffective. When a Navy 
RH-53D helicopter collided with an EC-130E 
(its ABCCC mission capsule removed) func- 
tioning as a long-range transport, after refuelling 
at night on the ground, the aircraft burned and 
several team members were killed, leading to 
the abandonment of the mission and withdrawal 
of the rescue force. The EC-130E was operating 
as a transport because its inflight-refuelling 
capability would allow it to be supported by 
tankers as it moved special forces into Iran. The 
wrong aircraft was used for the wrong mission; 
this had a profound effect on the commitment 
to rebuild special operations aviation (SOA) 
forces, for more than a decade thereafter, in turn 
influencing their effect on airborne command 
and control roles. 


Listening in and Compass Call 

The Air Force operated a small fleet of 
aircraft for electronic warfare roles against the 
command and control systems of Communist 
forces in Vietnam. While other aircraft performed 
signals intelligence on the Communists’ C? 
systems, analyses were conducted, and solutions 
were found to either deceive them, deny their 
use, or defeat them outright, usually by massive 
jamming of their radiomagnetic frequencies. 
Many of the C? systems in use by the Viet Cong 
and North Vietnamese were of Communist 
Chinese and Soviet origin, so careful attention 
was paid to the reaction of the Communists 
when various systems and tactics were employed 
against them. The service operated a small fleet 
of about 10 EC-121J/P/Q aircraft, along with 
about half that many NKC-135A and JC/ 
NC-135A aircraft which had been configured 
for that role, the latter being configured as 
systems testbeds or equipped for special 
missions. As the war progressed, both platforms 
were constantly updated by USAF and 
contractor personnel and shuttled back and forth 
between stateside bases and the battlefield on 
temporary duty (TDY) assignments. Operators 
at consoles were a mixture of technicians, 
researchers, scientists and Air Force personnel 


Above and right: The tactical grey P-3C AEW&Cs 
of the US Customs Service occupy a shadowy 
world of covert surveillance and sophisticated 
anti-drug smuggling operations. The USCS has 
four so-called ‘P-3 Domes’, all now fitted with 
APS-138 radar (replacing APS-125) and a 
comprehensive communications/IFF fit. The 
USCS also operates at least four ‘slick’ P-3As and 
is now acquiring additional P-3A AEW&Cs. 


focused on operational employment of the 
systems during air and ground battles, as the 
aircraft safely orbited nearby, usually out of 
direct harm. 

By the late 1970s the EC-121s were 
completely obsolete and were hampered by 
airspeed restrictions, and were more of a 
nuisance than an asset. The USAF modified 
C-130H airframes for this role under the 
Compass Call programme. The first aircraft 
entered the conversion process in 1978 and, 
after testing, was accepted by TAC for service 
with the 41st Electronic Combat Squadron (41st 
ECS), activated on 1 July 1980 to support the 
operational fleet of command, control, commu- 
nications warfare (C*W) aircraft, designated as 
EC-130Hs. Ten aircraft were originally funded 
and they deployed worldwide from their base at 
Davis-Monthan AFB, Arizona. In the late 1980s 
the decision was taken to field a squadron of 
Compass Call aircraft dedicated to European 
operations. Six more aircraft were modified and 
the fleet was split, with a second squadron 
activating at Sembach AFB, Germany. Aircraft 
were withdrawn in the early 1990s and the two 
squadrons were based together at Davis- 
Monthan, from where they conduct operations 
today. The EC-130H is a true ACP with a 
multi-mission capability ranging from intelli- 
gence collection to jamming. Most important is 
its primary purpose, to assist in the identification 
and prioritisation of the command and control 
centres of potential adversaries, and to assist in 
the precision targeting of these systems if war 
becomes the only option. With datalinks and 
SATCOMs, the EC-130H battlestaff can direct 
strike systems and manage a multi-tiered 
response to threats. 


Hawkeyes and Orions 

The Navy initiated development of the 
improved APS-138 radar early in the 1980s and 
the system was installed in E-2C Group I 
aircraft from 1986. Only 19 aircraft received this 
fit, as an even more advanced radar, designated 
APS-145 and having greater capability and 
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tactical advantages, was introduced on the 
Grumman production line in 1990. Aircraft 
became the E-2C Group II, which remains the 
current production radar system. The timing of 
the operational service introduction of the 
APS-145 could not have come at a better time, 
as the Navy adapted a littoral warfighting 
strategy for the 1990s that brought its war-fighting 
requirements to overlap coastal territory, a 
departure from its ‘blue water’ strategy of the 
1980s, E-2C-II aircraft now compete more 
effectively with the E-3 AWACS and both 
Taiwan and France have acquired Group II- 
configured aircraft for their AEW ACP roles. In 
the mid-1990s, the Hawkeye 2000 programme 
was launched to upgrade the systems of the 
E-2C fleet for service until the aircraft could be 
replaced after 2010. 

The introduction of these advanced radars led 
to design studies that applied these systems to 
the long-range C-130 and P-3 airframes. As a 
result, in the mid-1980s Lockheed adapted the 
APS-125 to an ex-Royal Australian Air Force 
P-3B airframe, launching the P-3 AEW&C 
programme. Their first, and currently only, 
customer for the aircraft was the US Customs 
Service (USCS). The aircraft has provision for a 
battlestaff with an extensive C* systems fit that 
includes FM/HF/UHF/VHF communications 
and SATCOM. They also are equipped with 
APG-63 radar common to early F-15 fighters 
and the data transfer system (DTS) that permits 
near-real-time video imagery transfer between 
airborne platforms and ground centres. The first 
example was delivered to the USCS in 1988, 
increasing to a fleet of four aircraft by 1993 and 
six by 1998; plans have been announced to 
acquire as many as 10 additional aircraft for the 
service. Their primary mission is monitoring 








possible drug-smuggling activities across the 
United States borders, and the fleet currently 
resides at NAS Corpus Christi, Texas, focusing 
its efforts on the southern states and the 
Caribbean Sea. 


Battlefield control 

The US Air Force began development of a 
completely integrated, digital version of the 47-ft 
(14.33-m) ABCCC capsule, as the ABCCC} 
programme. The system offered vast improve- 
ments over the previous version, with integrated 
workstations that could display data graphically 
at the touch of a button as the battlestaff talked 
to aircraft and ‘customers’ on the ground with 
the latest updates on rapidly changing battle- 
fields. The first aircraft had just been accepted in 
1990 when the Gulf War broke out. Several of 
the EC-130Es were deployed immediately, 
followed by other aircraft in time to have six 
in-theatre when the air war started in January 
1991. They performed their tasks well, and have 
since been deployed to Somalia, Haiti, Korea 
and most recently (since 1995) to Bosnia, in 
support of NATO forces. The eight aircraft 
were to be replaced by late-production E-8Cs, 
but cutbacks in that programme will keep the 
ABCCC? programme active for years to come. 

The Soviet Union fielded massive tank armies 
in Eastern Europe during the 1970s and 1980s, 
leading Western planners to conduct classified 
programmes into technologies that could identify, 
locate and prioritise mobile targets, particularly 
armour, and use the information to conduct 
precision strikes to deter any attacks. The Army 
launched a programme to develop a moving 
target indicator (MTT) radar to mount on 
tactical helicopters. The SOTAS system was 
proofed on JUH-1H and YEH-60B aircraft and 
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demonstrated the feasibility of airborne ground 
surveillance (AGS) as a viable way to manage 
these threats. The Air Force was working on 
similar programmes at the same time, including 
the PLSS (precision location strike system) that 
was originally intended to be mounted on U-2R/ 
TR-1As using synthetic aperture radar (SAR) 
systems. The Department of Defense (DoD) 
perceived overlap in these programmes and 
mandated that the two services collaborate in 
their efforts. 


J-STARS 


Eventually, they decided to use the Boeing 
707 as the platform of choice, dictating the 
cancellation of Army helicopters in this mission. 
The programme became the Joint Surveillance 
and Target Attack Radar System, or J-STARS, 
and the first two prototypes were funded with 
the designation of EC-18C, Upon systems 
integration and roll-out, they became known as 
E-8As. The intended use of militarised Boeing 
707s for production J-STARS swung from the 
acquisition of refurbished ex-commercial 
airliners to new production aircraft based on the 
E-6A airframe, and then back again to refur- 
bished aircraft. A single new production E-8B 
was built with the intention of becoming the 
third J-STARS aircraft, but it was never delivered 
to the USAF and later sold on to a commercial 
operator. The production-standard E-8Cs in 
service are equipped with the side-looking 
SAR/MTI radar, an operations and control 
system for the battlestaff of 18, and a communi- 
cations system that provides connectivity to 
exploit the situational awareness of near-real- 
time target presentations to air, ground and sea 
forces. The programme was in development 
when Iraq invaded Kuwait and both prototypes 
The seven long-serving EC-130E ABCCCs of the 
42nd ECCS are the most active of all US 
command posts today, having been flying daily 
missions over Bosnia since 1993. The US 
converted nine ABCCCs, but two have been lost 


- one in Vietnam in 1967 and one during the 
Eagle Claw rescue attempt in 1980. 




































The most visible external indicator of Pacer Link- 
configured EC-135Cs (and, subsequently, the E-6A) 
was a large dorsal fairing mounted above the forward 
fuselage. This housed an antenna for talking to the 
MILSTAR (MlLitary Strategic, Tactical And Relay) 
system. Developed by TRW Space and Electronics 
Group, MILSTAR is a worldwide US military 
communications network involving six 
geosynchronous satellites and associated earth 
stations — including airborne platforms. It was intended 
to support a secure, survivable, wartime command 
and control system. MILSTAR had to be capable of 
surviving the EMP effects of nuclear blasts and remain 
operational throughout any superpower conflict, to 
allow US nuclear warfighters to control their forces. 

The MILSTAR system had a long and controversial 
history which was plagued by developmental 
problems and budgetary controversy. Huge cost 
over-runs, that were largely concealed through the 
programme's ‘black’ funding status, resulted ina 
(scaled back) system, with just six satellites, that cost 
approximately $18 billion. Despite its Cold War roots 
the first two MILSTAR | satellites (dubbed Flights 1 
and 2) were not launched until 1994 and 1995. By that 
time, the Soviet Union and the Warsaw Pact had 
collapsed, and MILSTAR’s highly advanced capabilities 
were no longer needed. 

For operations in a post-Cold War world a 
redesigned MILSTAR 2 satellite was conceived, that 
did not need the demanding survivability requirements 
of its predecessor. MILSTAR 2 is strongly orientated 
towards mobile, tactical, ‘battlefield’ communications 
—a role which is now increasingly important. Four 
MILSTAR 2 satellites are planned, to be launched by 
2006 (at a further cost of approximately $12 billion). 
MILSTAR 1 was fitted with what became known as 






were deployed to Saudi Arabia to conduct 
numerous operational sorties, demonstrating the 
high-priority programme. The prototypes 
returned to their development role after the 
war’s end, and in November 1996 the USAF’s 
first E-3C deployed to Rhein Main air base, 
Germany to make its operational debut in 
support of NATO operations in Bosnia, 
working alongside EC-130E ABCCC. 

The J-STARS fleet was fielded to Robins 
AFB, Georgia in March 1996 and by August 
1998 four operational aircraft were in service 
with the 93rd Air Control Wing (ACW). The 
programme was set up to field 22 operational 
aircraft, y-but by 1997 the decision was 
announced to reduce this to 13 aircraft. The 
system has been offered to NATO for its AGS 
requirements and the US Air Force had hoped 


MILSTAR: switchboard in the sky 





the Low Data Rate (LDR) payload — a secure, anti-jam 
interoperable voice and datalink that operated at 2400 
bps (bits per second), over 192 channels. MILSTAR 2 
is also fitted with the MDR (Medium Data Rate) 
datalink which can transmit voice, data, imagery and 
targeting intelligence at.a rate of 1.544 Mbps, over 32 
uplink channels. All MILSTARs operate in the EHF (44 
Ghz) and SHF (20 Ghz) frequencies (for uplink and 
downlink, respectively) and offer full frequency- 
hopping COMSEC capability. 

The US is now studying the follow-on system to 
MILSTAR, the EHF (Extremely High Frequency) 
system of satellites which will need to be just as 
robust as MILSTAR but smaller, more capable and far 
less expensive — about $250 million per satellite. 





MILSTAR is a 
large and heavy 
satellite, 
weighing in at 
OEE CELE 
It can only be 
launched by the 
Titan IV rocket. 


that the organisation would acquire funding of 
the remaining airframes to complete the 
programme. The Air Force has discussed 
putting similar SAR/MTI capability into a 
family of satellites. A J-STARS system with 
expanded radar capabilities developed under 
‘black’ US research programmes has now been 
offered to the RAF in a refined system, 
mounted in a Gulfstream V airframes — a 
controversial late entry, during 1998, in the 
UK’s ongoing ASTOR (Airborne Stand-Off 
Radar) competition. 


TACAMO 

The US Navy began development of the 
Trident missile system in the late 1970s and 
planned to deploy it in the massive (18,000-ton) 
‘boomer’ submarines of the ‘Ohio’ class. The 

















greater range of the Trident submarines meant 
that they could patrol underwater at greater 
distances from their targets, believed to be in the 
Soviet Union, covering greater volumes of 
ocean. The service’s EC-130G/Q fleet either 
had to be expanded by purchasing greater 
numbers of aircraft, crewing them and main- 
taining them, or another platform had to be 
found for the mission to exploit the strategic 
advantages of the Trident programme. The 
Navy began to view the Boeing design as a 
possible alternative to the existing EC-130G/Q 
TACAMO fleet since they could reach their 
duty stations faster, fly at higher altitudes, have a 
longer time-on-station, and offer greater crew 
comfort. By 1985 the decision was made to 
utilise the Boeing 707-300 airframe as the basis 
for an improved TACAMO, designated E-6A. 
The first prototype rolled out in December 
1986, receiving its missions systems over the 
next two years as the programme developed. 
The E-6A entered service with VQ-3 in 
1989, then based in Hawaii, and by 1992 the 
fleet of 16 E-6A Mercury aircraft (formerly 
known as Hermes, but unflattering references to 
‘Herpes’ saw the name changed from that of the 
Greek to the Roman messenger of the gods) 
had completely replaced the EC-130 in the 
TACAMO role. The E-6A could be refuelled 
in flight and, with other improvements, it 
became a viable ACP for communications with 
nuclear ballistic missile submarines (SSBNs). 
The rear third of the aircraft was basically empty 
except for the trailing wire antenna reel 
housing, prompting at least one crew to set up a 
non-regulation shuffleboard court to pass the 


Two E-8A developmental 
aircraft were modified for 
the J-STARS programme. 
N8411/86-0417 (above) 
was the second of these 
and first flew on 22 
December 1998. The E-8As 
have 10 operator consoles 
which combine Raytheon 
AXP-3000/500 
workstations with 
Interstate Electronics 
displays (right). The 
onboard mission 
computer comprises five 
Raytheon 920/866 ‘super- 
mini’ computers. The 
Norden AN/APY-3 I-band 
phased-array SAR has a 
24-ft (7.32-m) antenna 
housed in a ventral canoe 
fairing, offset to starboard. 


time between shifts. Upon the activation of the 
US Strategic Command (STRATCOM) to 
oversee all joint strategic forces, it was decided 
that the E-6s had enough free floor space to 
accommodate other missions. The Looking 
Glass command post and ICBM launch roles 
were found to be complementary to the 
aircraft’s TACAMO mission, and development 
of an improved E-6B variant was begun. 

The fleet of WWABNCP EC-135A/C/E/ 
G/H/J/K/L/N/P/Y airborne command posts 
stood at 39 aircraft in the mid-1980s and it was 
planned to upgrade their capabilities and systems 
to a common standard for the first time, under a 
programme known as Pacer Link. The first 
aircraft to enter the upgrade programme in the 
late 1980s were EC-135Cs operated for the 











Looking Glass mission. With the activation of 
joint theatre warfighting commands in 1986, the 
Air Force provided US Central Command with 
one each EC-135N and EC-135Y ACPs, the 
primary difference being that the latter retained 
its inflight-refuelling boom. At least one Boeing 
707-300 series aircraft has reportedly been 
adapted as an ACP, designated EC-137D, and 
while no command claims ownership of the 
platform there has been speculation that it is 
tasked to support either CENTCOM or US 
Special Operations Command (USSOC). 


E-6 adopts a wider role 

The Pacer Link programme to upgrade the 
remaining EC-135s was cancelled in the early 
1990s after just a handful of aircraft had received 
the updates, when the decision was made to 
‘piggyback’ the Looking Glass mission onto the 
Navy’s E-6 TACAMO fleet. The EC-135C 
fleet was reduced and almost the entire fleet of 
the EC-135A/G/H/J/L/P variants was retired or 
used as ground training airframes. Deployments 
by EC-135Cs were made to fulfil WWABNCP 
requirements. By September 1998 the Looking 
Glass mission had been assumed by the 
improved E-6B variant, its mission package 
being integrated in the forward cabin of the 
larger aircraft with a reduced STRATCOM 
(US Strategic Command) battlestaff. The E-6Bs 
will be operated initially by VQ-3 and continue 
to be based at Tinker AFB, Oklahoma, but will 


This aircraft, 92-3289, was the third production 
standard E-8C J-STARS and the first fully 
operational aircraft, for its predecessor will 
remain as a permanent testbed. It was delivered 
to the 93rd Air Control Wing in 1996. The E-8C 
has the full intended fit of 18 operator consoles. 
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be assigned to the US Navy’s Strategic 
Communications Wing ONE under operational 
control of CINCSTRAT/USSTRATCOM, 
with detachments forward-deployed to Offutt 
AFB and other FOBs. 

The last five operational USAF EC-135Cs 
were retired in a ceremony at Offutt AFB on 25 
September 1998. The 7th ACCS, which had 
operated the type for 30 years (as the 2nd ACCS 
prior to 1992), has been inactivated and the 
EC-135Cs will be retired, or used as testbeds. 
Some aircraft may be retained by the 55th Wing, 
becoming TC-135Cs, and one will go to 
support the Open Skies programme. 


Future and alternate ACPs 

Since the mid-1980s the Air Force has 
proposed using the McDonnell Douglas (now 
Boeing) C-17A as a replacement for the 
EC-135 WWABNCP fleet, possibly to be 
known as the EC-17. The proposals have 
featured a double-deck configuration that 
exploits the cavernous hold of the type. The 
proposed EC-17 would be able to operate from 
austere and short fields, and would have enough 
cabin floor space to accommodate multiple 
mission equipment installations integrated for 
contingency, strategic and theatre missions. This 


programme has not been funded, and in early 
1998 it was announced that the KC-135Rs of 
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the Air Force’s 366th Wing would receive ACP 
systems to allow these aircraft to conduct essential 
command and control functions while forward- 
deployed during future contingency missions 
around the world. 

The EC-130H Compass Call and RC-135V/ 
W Rivet Joint aircraft became accepted as de 


facto ACPs and, although little discussed, it can 


be assumed that the aircraft and their surveil- 
lance systems have improved to the point that 
they have the ability to command and control 
other forces across a spectrum of EW capabili- 
ties. Electronic warfare is a subset of C*I capa- 
bilities that is important to the overall success of 
current and future missions. One only needs to 
look at the battery of SATCOM antennas 
mounted on the recently upgraded Rivet Joint 
Mod.VIC aircraft to understand the tremendous 
communications requirement of these aircraft. 
Like the AWACS and J-STARS platforms, they 
have become true multi-purpose airborne C? 
systems, monitoring, tracking and reacting to an 
adversary’s ‘digital and electronic targets’ for 
close observation by sensors, and for destruction 
by shooters. Their battlestaffs have trained for 
the role at least since Operation Desert Storm, if 
not before. 

The US Army began to develop a system in 
the early 1980s designed to negate an adversary’s 
command and control systems under a 





The TACAMO II project was born in 1983 when 
Boeing won the US Navy contract to replace the 
EC-130Q. The prototype E-6A first flew in 1987 
and by 1991 the continuous 24-hour airborne 
TACAMO alert mission had ceased. By 1994 
Raytheon E-Systems had launched the E-6B 
upgrade programme, adding MILSTAR capability, 
and allowing the aircraft to perform the dual 
TACAMO/ABNCP role for US STRATCOM. The 
E-6 fleet (16 aircraft) is scheduled to remain in 
service until 2030. 


programme known as Quick Fix. Initial imple- 
mentation was onboard UH-1s, two variants being 
designated as EH-1H/X, each equipped to a 
different standard. Production aircraft utilised 
the Sikorsky Blackhawk, becoming EH-60As. 
The Army has developed the Advanced Quick 
Fix mission suite, and is upgrading EH-60As to 
become EH-60Ls. The service also fielded fewer 
than two dozen UH-60As as ACPs for theatre 
and major command (MACOM) command and 
control, calling these aircraft CinCHawks. Both 
the EH-60As and the CinCHawks proved to be 
of great value during Operation Desert Storm, 
and after that conflict the Army began to modify 
greater numbers of UH-60A/L aircraft for the 
CinCHawk role. The service has actively been 
developing a fully networked version with 
sophisticated, integrated workstations, known as 
the Army Airborne Command and Control 
System (A?C?S) and designated as a UH-60C. 
The US Marine Corps operated UH-1Es in 
the C? role from Vietnam, replacing them with 
UH-1Ns from the early 1970s. These aircraft 
continue in service today, also tasked with 
psychological warfare, medevac and other roles. 
About 100 will be upgraded in the future to 
become UH-1Ys with T700 engines, improved 
dynamic components and four-bladed rotors, 
along with other airframe and systems improve- 
ments. Prototype conversions have begun and 
operational service is scheduled by 2003. 


Training to fight 

To enhance expertise, the services are 
working together to establish joint doctrine and 
training that integrates this technology for effec- 
tive employment. The Navy established the 
Carrier AEW Weapons School (CAEWWS) — 
Top Dome — to advance weapons systems 
expertise on the Hawkeye. The tasks of Top 
Dome have now been assumed by the Naval 
Strike Air Warfare Center (NSAWC) at NAS 
Fallon, Nevada. The Army trains its deployable 
land warfare forces at the National Training 
Center (NTC) at Ft Irwin, California and the 
Joint Readiness Training Center (JRTC) at Ft 
Polk, Louisiana, and aviation command and 
control assets are exercised along with attack, air 
assault and other aviation mission roles. 





Perhaps the largest and most sophisticated 
warfare training centre in the world is the 
USAF’s Air Warfare Center (AWFC) at Nellis 
AFB, Nevada. The assigned Weapons School 
has divisions that support a variety of platforms 
and systems, including command and control 
operations and space systems. All the divisions 
of Weapons School participate in intensive, 
twice-yearly training for students, employing all 
the strike platforms based at Nellis along with 
deployed EC-130Hs, RC-135V/Ws, E-3B/Cs 
and the EA-6Bs that now operate as joint assets 
with Air Force and Navy crews. The two-year- 
old Space Division trains student personnel to 
support the theatre CinCs to use the capabilities 
of space systems in warfighting, an evolutionary 
step as the Air Force methodically becomes a 
true ‘air and space force’. The Air Force Space 
Command (AFSPC), headquartered at Peterson 
AFB, Colorado, shares warfighting expertise 
through its Air Force Space Warfare Center 
(AFSWC) with a liaison group attached to 
develop and integrate space support for 
warfighters during Red Flag exercises at Nellis. 
It also assists in demonstrating concepts and 
technologies that highlight the ability of space- 
based assets to influence the C’I battle. 

The USAF announced in late 1998 that it 
would establish 10 Air Expeditionary Forces 
(AEFs) that will be able to deploy as integrated 
forces, much like a US Navy carrier air wing. 
Command and control of these AEFs will have 
to be radically overhauled and in September 


US Army platforms 





Right: Until the arrival of 
the UH-60L, the Army’s 
command post role was 
handled by the UH-1. 
This UH-1H(C) 
‘CinCHuey’ was assigned 
to the Commander of Ill 
Corps, at Ft Hood. It is 
equipped witha 
SATCOM antenna above 
the cabin (near the rotor 
mast), a zig-zag HF 
antenna on the tail boom 
and HF whip antennas on 
the landing skid. 


1998 the USAF held its Expeditionary Force 
Experiment 98 (EFX-98) from bases including 
Hurlburt Field and Langley AFB. During 
Operation Desert Shield/Storm the 9th Air 
Force/USAF Central Command (9 AF/ 
AFCENT) deployed nearly 2,000 personnel to 
staff the Air Operations Center (AOC) that 
controlled the air battle. EFX proved that the 
USAF can today forward-deploy a similarly 
effective joint command headquarters with a 


EC-130E ABCCC in action 


Left: The US Army’s 
primary battlefield 
C’ platform is now 
the the UH-60L 
CinCHawk. This 
aircraft was 
assigned to 4-227 
AVN, 1st Cavalry 
Division. Note the 
SATCOM antennas 
above the fuselage 
and boom. 





staff of about 100 personnel, requiring just two 
C-17As to transport them and their equipment. 
EFX-98 also marked the debut of the 366th 
Wing’s newly modified KC-135Rs with the 
AEF’s roll-on/roll-off rapid-response palletised 
C? module. 

A variety of technologies have been developed 
to exchange data and audio between strategic 
and tactical platforms as the US seeks to link 
joint, allied and coalition military capabilities 


The sole operator of Air Combat 
Command's (ACC) seven EC-130E 
Airborne Battlefield Command and 
Control Center (ABCCC) aircraft is the 
42nd Airborne Command & Control 
Squadron (ACCS). The squadron is 
stationed at Davis-Monthan Air Force 
Base, Arizona, where it is assigned to 
the 355th Wing. Since 17 July 1993 an 
ABCCC detachment has been engaged 
in the Balkan conflict, making it the 
longest-participating unit in this 
confrontation. Officially, the detachment 
is called the 42nd Expeditionary ACCS 
and is assigned to the 31st 
Expeditionary Wing, at Aviano air base. 

The image portrayed in most media is 
that the air element of NATO operations 
in Bosnia is being run by the E-3 
AWACS, an image that is not quite on 
the mark. As airborne manager of all 
tactical air operations, the ABCCC 
operates as a direct extension of the 
Combined Air Operations Center (CAOC) 
of the 5th Allied Tactical Air Force 
(ATAF) in Vicenza. Through the ABCCC, 
the CAOC continuously receives the 
most recent tactical ‘air picture’. It is the 
‘spider in the web’, receiving and 
relaying to its own people as well as to 
allies in the air and on the ground 
information concerning special CAOC 
instructions, the latest details about the 
position of friendly troops, location of 
enemy SAMs and AAA, and whether 
they form a threat. 

For instance, the ABCCC receives 
updates about Serbian radar in near-real- 
time by secure radio from an RC-135V/W 
Rivet Joint, which is dedicated to 
drawing up and monitoring the 
electronic order of battle of (potentially) 
hostile forces. The battlestaff aboard the 
EC-130E also monitor each and every 
NATO flight over Bosnia. Above all, 


Few outward signs betray the 
identity of the anonymous grey 
ABCCCs. The most obvious are the 
large cooling intakes on either side 
of the forward fuselage. 


though, they provide altitude 
deconfliction and separation of airborne 
assets in the area of responsibility, 
usually through a datalinked air picture 
from AWACS. 

During a mission, the Hercules flies 
an overwater track close to the Croatian 
coast or over Croatia itself, the precise 
track being determined by such things 
as ongoing operations and weather. 
Although the aircraft is a high-value 
airborne asset (HVAA), it is not always 
assigned a specific combat air patrol 
(CAP) like an F-15C. When necessary, 
the CAP can be undertaken by an F-15E 
or F-16, which exchanges its close air 
support (CAS) for an air-to-air (A/A) role. 
The ABCCC has not been threatened 
much but, flying in Croatian airspace, 
there is always a chance it might be 
subject to a ‘show of force’ interception 


by a Croatian air force MiG-21. However, 


they have never showed any sign of 
hostility towards aircraft that are 
essentially acting in their interests. 

A special task for the ABCCC is 
acting as the SPINS ‘police’ — SPINS 
being SPecial INStructions which are 
revised and adopted every one to three 
months, and are based on the airspace 
co-ordination order. For instance, the 
SPINS will provide step-by-step 
instructions on which corridors must be 
used to enter and exit the target area. If 
a pilot infringes on a denied area, the 
ABCCC tracks and recalls him. An 
aircraft needs permission from the 
ABCCC or AWACS before it can enter 
Bosnian ‘no-fly’ airspace, which, in 


general, is given in the case of NATO 
CAS, reconnaissance and most Elint 
aircraft. The procedure requires an 
authenticator card: ABCCC has a certain 
code, to which the other aircraft must 
respond precisely. All aircraft in Bosnia 
have such a card. Proof of authenticity 
may go as follows: “VIPER 21, 
authenticate alpha-bravo-zulu”; VIPER 
21 answers, “Juliet.” The operator 
verifies the response on his card and, if 
it is correct, the pilot can proceed. 

Between 19 July 1993 (the date of its 
first sortie) and 31 August 1998, the 
EC-130E detachment had flown 1,720 
sorties for 14,350 hours and controlled 
46,691 aircraft of various nationalities. 
Under normal conditions three EC-130Es 
and 150 personnel are stationed at 
Aviano. Every month one of the aircraft 
is rotated out, which means that the 
length of stay for personnel is 
approximately 60 days. 

In the morning before every flight, 
the Air Tasking Order (ATO) is received 
from the CAOC in Vicenza by a secure 
fax message, which is then downloaded 


via a word processing programme. One 
mission a day, averaging 10 hours, is 
flown for six days. The EC-130E is on 
station for eight hours with usually one 
air refuelling, which takes place outside 
the EC-130's own operational track, but 
in such a way that the normal 
communication can be maintained, if 
necessary by changing altitude. 
Between July and December 1993 and 
in August/September 1995, five of the 
USAF's seven EC-130Es were stationed 
at Aviano and flying was undertaken 24 
hours a day. Missions lasted 12 hours, 
with an extension to pass on the current 
air picture to the relieving ABCCC via 
datalink. The EC-130E was involved in 
the attack on the airfield at Udbina on 
the afternoon of 21 November 1994, 
co-ordinating the strike by nearly 40 
aircraft and passing on near-real-time 
bomb damage assessment to CAOC 
and UN commanders. The Command 
Post also acted as airborne mission 
commander during a number of rescue 
operations, including the June 1995 
recovery of Captain Scott O'Grady. = 





55 





and allow all the participants to see the overall 
battle picture. This in turn will allow command 
and control nodes to provide even greater 
control and seamlessly integrate a variety of 
weapons systems on the modern battlefield. The 
Joint Tactical Information Distribution System 
(JTIDS) has been in continuous development 
for over 20 years and has found its way into the 
mission systems of ACPs such as AWACS, 
J-STARS and Rivet Joint, and slowly it is being 
integrated to strike fighters such as the EA-6B, 
F-14, F-15, F-18, F-22 and Block 50/52 
F-16CJ/DJ aircraft optimised for SEAD 
missions. Other platforms will join this group in 
the near future. Another important system is 
Co-operative Engagement Capability (CEC), 
under development since the 1980s. CEC 
functions as a systems gateway that talks to 


dissimilar systems in different platforms in order 
to pass data transmitted by protocols such as 
JTIDS. These and other advancements will 
allow ACPs to gradually automate the process 
of disseminating target information between 
assets such as AEGIS-equipped warships, 
AWACS, Hawkeyes, J-STARS, Patriot and 
future TMD defence systems in development 
such as LEAP, THAAD and others. 

The role of the battlestaff in ACPs continues 
to evolve, from being the ‘man in the middle’ 
routing information between other assets, to 
being the ‘spoke in the wheel’ of command and 
control as the electronics efficiently take over 
mundane and repetitive tasks. The battlestaff 
will evolve to become intelligence, weapons 
systems and tactics experts — analysts who recognise 
trends or spot anomalies that may be harbingers 


The USAF’s newly-implemented Air 
Expeditionary Force doctrine will see ACP assets 
working as integrated elements of deployed 
‘battlegroups’ dealing with regional conflicts 
worldwide. Force commanders will now be able 
to call on single package units to deal with a 
crisis, from ‘day one’. 


of emerging threats. The image that comes to 
mind is one of the ACP battlestaff looking over 
the shoulders of the pilots or combat system 
manager ‘shooters’, but the real distance may in 
fact be thousands of miles. The battlefields of 
the future will be fast, furious and extremely 
lethal. If a target moves or radiates it will be 
killed quickly with remarkable efficiency and 
deadly accuracy — under the supervision of an 
airborne command and control system, 
anywhere on earth. Thomas M. Ring 


Its Bosnian involvement means the 
squadron has the dubious distinction of 
having the second-highest TDY ratio in 
ACC. Added to this, the EC-130Es 
themselves are some 35 years old with 
around 30,000 hours on the ‘clock’, 
making even routine maintenance 
challenging. Nevertheless, each mission, 
operational or training, anywhere on 
earth, has been carried out successfully. 


ABCCC at work 


Lieutenant Colonel Barnes on 17 
September 1997 (objectives: to control 
NATO air-to-ground missions in Bosnia 
and special training) promised to be no 
more than routine. However, about one 
hour into the sortie the ABCCC was 
contacted by the CAOC in Vicenza about 
a possible missing UN helicopter (an 
Mi-8 ‘Hip’ of the Ukrainian Air Force) 
northwest of Sarajevo. Onboard the ‘Hip’ 
were four crew members and 12 UN 
election observers, including the head of 
the UN observer commission on Bosnia. 
After radio searches and contact with 
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The mission for the ABCCC battlestaff of 


NATO ground forces in Bosnia, 
co-ordinates of a possible crash site 
were obtained and ABCCC took control 
of the search and rescue effort as the 
airborne mission commander. 

The ABCCC directed an OA-10A to 
search the area of the possible crash 
site. Due to the low cloud ceiling, its 
pilot was unable to identify or make 
contact with the Mi-8. The status of the 
helicopter's passengers meant that the 
search intensified as the weather 
cleared. After the OA-10 ‘bingoed’ with 
low fuel, ABCCC directed a US Navy P-3 
Orion into the area, and the Director of 
Airborne Battlestaff (DABS) instructed it 
to also continue the search. Shortly 
afterward, updated co-ordinates of the 
possible crash site were received, 
smoke and fire were observed in a 
wooded ravine, and the rescue phase of 
the operation began. 

During this time, the ABCCC 
continued to direct air operations in other 
parts of Bosnia. The DABS requested 
that the special training missions in 
eastern Slovenia be cancelled due to the 
rescue operation. During the operation 





additional helicopters were dispatched to 
the scene with medical personnel. 
Communications equipment was 
incompatible with that of the ground 
rescue team, so the DABS designated a 
British Army helicopter as the on-scene 
commander, and they provided liaison 
with the ground team via runners at the 
site. Additionally, because of the terrain 
and heavy forestation, the ground team 
was having difficulty navigating to the 
site. The ABCCC directed the on-scene 
commander to hover near the site and 
thus help the ground team to quickly find 
the crashed helicopter. The ABCCC 
continued to support the rescue 
operations after the rescue ground 
commander and assets arrived, providing 
full radio relay and NATO command 
co-ordination services. 

The four ‘Hip’ crew members had 
escaped with injuries and were rescued, 
but unfortunately all observers had died 
in the crash, and their bodies were 
recovered. It appeared later that the 
helicopter had flown into a hillside in 
thick fog 40 miles (64 km) northwest of 
Sarajevo. 


Any 42nd ACCS training mission is 
run in conjunction with the ‘faker’ 
capsule at home base, from where a 
team provides the tasking and 
intelligence inputs that the ABCCC 
crew would receive during a real 
operational sortie. 


AXIS 91: Train the way you fight 


From their home at Davis-Monthan AFB 
the crews of the 42nd ACCS maintain an 
intensive training programme to keep 
their skills sharp. While the ABCCCs 
have been subjected to years of ‘real’ 
operations of Bosnia, well-planned 
training tasks can sometimes prove of 
more benefit then ‘wearing grooves in 
the sky over the Adriatic’. One such 
recent mission is described here. 

The crew briefing card gives the 
callsign for this EC-130E (62-1791 with 
31,178 flying hours) as AXIS 91, on 
mission BANGOR 01. Take-off is at 
09.00, to land at 12.30. Between 09.25 
and 12.00 the ABCCC will be flying 
orbits in its primary track area, AX South. 
This particular track is five flight minutes 
southwest of Tucson at an altitude of 
5100 m (16,730 ft), is 56 km (35 miles) 
long and 8 km (5 miles) wide. Mission 
objectives are training and a check ride 
for the airborne request net operator 
(ARNO).The ARNO inputs immediate air 
requests (IAR) in the tactical battlefield 
management system (TBMS) onboard 
the ABCCC platform and reviews IARs 
for rule of engagement compliance. 


Scenario 

Enemy ground forces are massing on 
an international border threatening a 
sovereign ally of the US. Intelligence 
indications reveal preparations for a 
large-scale invasion. Additional ground 
forces are sent to the threatened country 


and elements of the TACS (theatre air 
control system) are deployed to provide 
commanders with vital C? 
(communications and command and 
control) links. Both sides are flying 
intensive reconnaissance sorties, and 
enemy special operations forces have 
conducted several acts of sabotage and 
subversion in attempts to weaken 
friendly defences. US and allied ground 
forces consisting of seven frontline 
divisions are in place to repel an attack 
by elements of 13 first-echelon divisions 
supported by frontal aviation assets. 

The emphasis for the air component 
commander (ACC) is offensive counter 
air (OCA) and interdiction, and for his 
colleague on the ground (GCC) it is 
halting the invasion and protecting his 
own and allied interests. Regarding 
targets, the priority is weapons of 
nuclear, biological and chemical (NBC) 
warfare, troop concentrations and C? 
elements above regimental level. 

The ABCCC's race track is situated 
over mountainous terrain outside the 
engagement range of enemy SAMs; the 
threat comes from hostile MiG-29s 
stationed at a base 240 km (150 miles) 
to the north. The CAP is flown by F-15Cs, 
with Nike Hercules and Improved Hawk 
SAMs available on the ground. 


Pre-flight 

After the one-hour briefing the group 
splits. The flight engineer and the 
airborne maintenance technician (AMT) 
leave for the Hercules and the final part 
of the pre-flight. The ‘heavy’ part of the 
pre-flight has already been done by the 
crew chiefs, who have also loaded the 
day's IFF codes. The radio operators 
collect and sign out a communications 
security (COMSEC) kit filled with crypto 
information, which allows the battlestaff 
to communicate securely with any allied 
or US unit anywhere around the world. 
The kit also contains the authenticator 
cards. The downloading, onto small 
Phillips magnetic optical disks, of the 
daily air tasking order (ATO), the ground 
order of battle (GOB) and information 
about enemy threats is part of their 
mission preparation. The disks are taken 
onboard the aircraft and loaded into the 
computer system. By contrast, USAF 
AWACS require up to 15 large and 
heavy metal boxes onboard, weighing 
15 kg (33 Ib) each, filled with reel-to-reel 
tapes. 

At 08:00 everybody is on board. As 
this EC-130 has just returned from 
Aviano, the navigator has to change all 
data in the self-contained navigational 
system (SCNS) for local use via the data 
transfer module (DTM). The SCNS has 
been in use since Desert Storm. By 
hooking it up to the autopilot it is 
possible to fly a ‘hands-off’ orbit — with 
the autopilot alone engaged, turns still 
have to be flown manually. At 08:37 the 
cockpit informs the crew through 
‘stations’ of engine start, with number 
3 (starboard inboard) as the first, 
followed by numbers 4, 2 and 1. Six 
minutes later the ABCCC taxis from the 
flight line. The last check is positive and 
at 08:51 the aircraft commander 
releases the brakes on the runway and 
powers away. North of Tucson he 
makes a steep turn to the left. At 09:00 
the aircraft is on station east of Kitt 
Peak, at 31.55N, 111.23.5W. 


Operations 

The command capsule inside the 
aircraft is dominated by 12 large 
situation screens with databases of the 
TBMS. There are 15 positions for the 
battlestaff, divided into four sections: 
command, operations, intelligence and 
communications. The number of crew in 
the capsule is dependent on the nature 
of the mission. Today the staff consists 
of 12 people with nine different 
specialisations. Responsible overall in 
the capsule is the director of the battle 
staff (DABS). When the ABCCC 
functions as an extension of the air 


operations centre (AOC), the DABS acts 
as leader of the combat operations. 
Chief of the operations section is the 
battlestaff operations officer (BSOO). 
Unlike the E-3, the EC-130 relies on 
indirect information. In the E-3 operators 
have a ‘live’ picture and can watch 
another aircraft take off; in the EC-130E 
this information can only come from 
another source. The operations section 
is responsible for monitoring this 
information and, if authorised, for 
redirecting air assets assigned within a 
certain area of responsibility. 

The operations section contains an 
additional five people, one of whom is 
the airborne aircraft controller (AAC). He 
handles support aircraft: under direct 
supervision of the BSOO he controls the 
forward air controllers, reconnaissance 
flights and SAR missions, and directs 
aircraft to their assigned locations. 

The two members of the Intel 
section are headed by the airborne 
intelligence officer (AIO). The 
intelligence section acts as 
intermediaries. They collect, correlate 
and analyse all kinds of operational data 
to determine hostile intentions, such as 
infiltration attempts, for instance. At the 
same time, a threat like the signal of an 
imminent missile launch is immediately 
passed on to the battlestaff, who in 
their turn will warn others. In addition, 
the AIO co-ordinates any other 
electronic combat missions (such as 
EA-6B or F-16CJ SEAD sorties). On this 
occasion, the Intel section receives 
information via the broadcast 
intelligence system (BIS) from an RC-135 
Rivet Joint about a new and active SA-6 
‘Gainful’ mobile SAM location. The new 
co-ordinates are entered and, as the 
information is regarded as ‘important’, 
the location is highlighted with an arrow. 
The SAM site is in the vicinity of the 
patrol area of two F-16Cs which have 
taken off for a routine patrol mission. 

Strike controllers then inform the two 
F-16 pilots of the new threat: “VIPER 11 
and 12, BANGOR 01, you have an active 
SA-6, Bullseye 210/16 miles.” VIPER 
flight then moves its patrol to an area 
outside the direct range of the SA-6. 

The three-person communications 
section provides communications 
support for the battlestaff. Two are 
responsible for all incoming and 
outgoing telex messages, the capsule 
radios and 80-T audio-recorder, which 
records all intercom and radio 
messages. The third person, the 
airborne maintenance technician, is an 
integral part of the battlestaff and 
cockpit crew. AMTs often have an 
AWACS or E-4B background. They are 
responsible for all systems in the 
capsule and at the beginning of each 
flight load the CD-reader with the 
Phillips disks. Two computers, including 
one spare, run everything and are a 
derivative of the Navy UYK-44 system; 
the consoles are Macintosh computers. 
The communications system is digital. 
To send messages within the capsule, 
so-called ‘buck slips’ (miniature e-mail 
messages) are used. 

Every capsule has a broadcast 
intelligence system, comprising 23 
secure radios and two modems. The 
radios consist of four HF, eight VHF for 
AM and FM operations, eight UHF and 
three satellite communications 
(SATCOM) radios, which make use of a 
total of 26 antennas mounted on the 
EC-130E. The four HF AN/ARC-190 
radios are tunable from 2,000 to 29,999 
MHz. Everybody has access to four 
radios at the same time. The greatest 
task for the crew is to be able to 
manage and prioritise the flood of 
messages that is coming in, 
simultaneously, over this network. 

Information can be requested via the 
TBMS -— such as callsigns, IFF/SIF 
(selective identification feature, which is 
used by military aircraft only) code, time 
over target (TOT), nature of mission, and 
armament. A symbol accompanies the 
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The ABCCC airframe has 26 different ‘mission’ antennas - two 
underwing probe and two wire HF antennas, nine UHF blade antennas, 
four whip and four blade VHF antennas, three ‘toadstool’ SATCOM 
antennas and two ‘spare’ antennas for use with personal PRC-117, 


PRC-119 or other hand-held radios. 





information — for example, all fighters 
have a similar one — which appears 
automatically with all relevant 
information on the screen when an 
aircraft is scheduled to fly. When the 
ABCCC has a datalink with AWACS or a 
ground station, the radar tracks, sent 
through the Joint Tactical Information 
Distribution System (JTIDS), are 
displayed on a screen. The symbol 
mentioned above is then linked to the 
track which ‘squawks’ the correct 
IFF/SIF code. The term ‘squawk' is 
slang for an electronic transponder 
transmission, which consists of a four- 
digit identification code unique to each 
individual aircraft. The assigned code is 
transmitted by radio and is received by 
radars. When the ABCCC receives an 
F-16's track (via JTIDS from AWACS) its 
system will assign an F-16 symbol to it, 
matching the callsigns with those 
allocated in the day's air tasking order 
(ATO). In this way the ABCCC monitors 
operations and always knows ‘who's 
who’, without ever having to transmit 
itself and reveal its location. 

Any changes in the ATO after the 
mission has been launched are received 
through Link 16, the high-speed primary 
tactical datalink of the US military. Link 
16 can transmit the revised tasking 
message, target imagery and threat 





updates to the attack platform in real- 
time. The messages are then analysed 
by the TBMS, while at the same time 
the ATO database onboard the ABCCC 
incorporates the new information. The 
picture thus obtained can be ‘laid’ over 
the ground map to show the position of 
all units, lines of communication, the 
location of hostile radars and the 
effective range of missiles. In this way, 
the battlestaff always has rapid access 
to the most up-to-date information and 
is able to act accordingly. 

The smart asset manager (SAM) is 
an automated system that can match 
available combat aircraft with targets, in 
real-time. The SAM provides each 
member of the staff with the ability to 
search the entire ATO in the TBMS 
database with a single keystroke. For 
example, if the DABS needs to deploy 
AGM-88 HARMs against a hostile 
ground radar he can hit a single key and 
via the quick scan obtain, within a 
second, a listing of all available aircraft 
equipped with the AGM-88 and their 
shortest flying time to that target. These 
might even be aircraft on alert which 
can then be scrambled by the ABCCC. 
Thus the inconspicuous ABCCC is at the 
heart of most modern US combat 
aviation operations. 

T.W. Van Geffen 
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The F-16 has far outgrown its lightweight fighter origins 
: and has become the benchmark multi-role fighter in the 
_ world today. Radical revisions of the basic design — the 
oi i . Block 40 and Block 50 production variants — have 

sh aa Bs ia, - introduced a host of new capabilities that were out of the 
F-16’s reach as recently as the early 1990s. With the 
advent of the Block 60, Lockheed Martin has proved 

its ability to beat off the fiercest competition for 
international sales and can now offer customers an 

F-16 for the 21st century. 
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ew aircraft have become classics in their own lifetime. 

ae Lockheed Martin F-16 is a member of that 

exclusive group. Detractors have called it overrated, a 

beneficiary of luck and timing, but the fighter’s service and 

combat record, and its immense influence not only on later 

aircraft but also on the world’s definition of what consti- 
tutes a fighter, tell a different story. 

What is more, the F-16 enjoys a clean simplicity of line 
that makes some of its contemporaries look like the product 
of an agricultural machine manufacturer. What looks right, 
flies right: the design is free from snags and fences, and 
there have been no major aerodynamic changes to the basic 
aircraft since the very early days of production. Paint one of 
the YF-16s grey and park it next to a Block 52, and it still 
takes a spotter to tell them apart. Under the skin, however, 
the F-16 has absorbed many changes that reflect a shift in its 
mission. “The F-16A,” recalls Tom Collins, a member of 
the F-16 team, “is a fighter. The Block 50/52 is a tactical 
aircraft.” The latest versions are not quite as quick and agile 
as the first F-16s, but they carry weapons and sensors that 
the critics of the 1970s never dreamed that an F-16 could 
carry, and use new displays and communications equipment 
to perform complex missions autonomously. 

Today, the F-16 is approaching a critical point in its 
evolution. Technically, the fighter is certainly able to be 
improved once again, to make a credible alternative to 
fighters such as Rafale, Eurofighter and Gripen. Most of the 
modifications needed to do this have been tested in flight. 
Uniquely, too, the F-16 is offered in three versions, with 
different capabilities and costs. However, both the F-16’s 
manufacturer and its prime customer, the US Air Force, are 
committed to the F-16’s planned replacement, the Joint 
Strike Fighter. To win export sales, Lockheed Martin has to 
offer capabilities that it can afford to develop on the back of 
export orders alone, while reassuring customers that they 
will not suffer from being the last operators of the type. 

The early chapters of the F-16 story have already been 
covered in depth (World Air Power Journal, Volume 5), and 
as variant briefings (World Air Power Journal, Volumes 21 
and 22), but it is worth recapitulating the fighter’s origins to 
understand the merits and limitations of today’s aircraft. 

In 1965, the US Air Force and Navy launched a 
campaign of air strikes against North Vietnam. Air combats 
between USAF F-105s and F-4s and NVAF MiG-17s and 
MiG-21s showed that the USAF fighters were not deci- 





sively superior to their opponents, and that they derived 
little advantage from their high supersonic speeds, large 
radars and medium-range missiles — the features which 
drove their size and cost. Therefore, the USAF began to 
emphasise air combat performance for its next fighter. 

In July 1967, the Soviet air forces held an air display at 
Domodedovo, on the outskirts of Moscow. Among the 
new aircraft unveiled was the MiG-25 ‘Foxbat’. Led astray 
by design features that resembled agile fighters on Western 
drawing boards, intelligence services seriously mis-assessed 
the MiG-25. Believing that the MiG-25 was a manoeuvrable 
tactical fighter and the backbone of the future air threat, the 
USAF changed its own F-X fighter requirement to demand 
Mach 2.5 speed and a heavy missile armament. 

A small group of USAF officers, Pentagon analysts and 
engineers, who became known as the ‘fighter Mafia’, 
disagreed with that emphasis. Key members of the Mafia, in 
its early days, included John Boyd, a USAF fighter pilot 
who had developed a set of metrics that quantified fighter 
manoeuvrability, and Pierre Sprey, an analyst with a strong 
background of research into fighter costs and effectiveness. 
From General Dynamics’ Fort Worth division, they were 
joined by a talented, outspoken designer named Harry Hillaker. 


In 1968, Hillaker went to Wright-Patterson AFB to brief 


the USAF on GD’s proposals for the F-X heavy fighter. At 
the time, GD’s F-111 was the subject of intense controversy. 
The manufacturer’s top management insisted that the 
company should submit a variable-sweep design for F-X, 
even though a fixed wing was lighter and less risky, because 
they feared that a fixed-wing submission would be viewed 
as an admission that the swing-wing was flawed. For this 
reason, GD submitted both fixed- and variable-sweep designs. 

Hillaker had a third design in his viewgraphs — the FX-404, 
a single-engined aircraft from which everything which 
Boyd, Sprey and Hillaker regarded as inessential had been 
removed. On the evening before the briefing, however, 
Hillaker was told to downplay the FX-404. He refused 
point-blank, and another executive gave the company-line 
version of the brief. Hillaker.was so disgusted that he 
refused to take the company aircraft back to Fort Worth 
and took a commercial flight instead. 

Hillaker was not chosen to run GD’s F-X proposal effort. 
The company persisted with both a swing-wing and a 
fixed-wing design — neither of which were mature when 
they were submitted in late 1968. McDonnell Douglas, 


North American Rockwell and Fairchild Republic 
continued into the final round, and at the end of 1969 
McDonnell Douglas won the contract to develop the F-15. 

Eliminated from F-X and facing the premature end of 
F-111 production, GD formed a new lightweight fighter 
team, headed by Hillaker. Boyd and Sprey, freed from the 
constraints of the F-X requirement, began to plan even 
smaller fighters, collaborating closely with Hillaker and his 
opposite number at Northrop, Lee Begin. 

The Mafia acquired a powerful ally in January 1970 
when Colonel Everest E. Riccioni arrived at the Pentagon 
as chief of the New Initiatives Office. Riccioni quickly 
became a supporter of the small fighter, and managed to 
award a pair of study contracts to GD and Northrop. 
Despite innocuous titles, which implied that their only 
purpose was to validate Boyd’s energy-manoeuvrability 
theories, they were in fact trade studies leading directly to a 
lightweight fighter. The contracts were issued in May 1971; 
Lockheed, Boeing and LTV also entered the fray with 
proposals for new lightweight fighters. 


Lightweight Fighter launch 

The timing was perfect. After the trouble-plagued 
development of the F-111 and C-5, the White House had 
commissioned a Blue Ribbon Commission to investigate 
Pentagon procurement. Deputy Defense Secretary David 
Packard (co-founder of the Hewlett-Packard company) 
anticipated one of its main recommendations in 1970, by 
calling for more prototyping of major systems. In May 
1971, as Riccioni’s study contracts were issued, the USAF 
started the process of selecting candidates for a prototype 
programme. By August, the USAF had decided to start 
prototype programmes for a STOL transport and a light- 
weight fighter (LWF) in 1972. 

Packard’s prototyping initiative was critically important, 
because it allowed the USAF to fund the LWF in the 
absence of a formal requirement. Since it was, officially, a 
technology demonstrator, it presented no threat to the 
F-15. Also, the objectives of the prototype programme 
would be expressed as desirable goals rather than hard-and- 
fast specifications, so that a contractor would be free to fall 
short of a goal in order to reduce costs. Streamlined 
management and small teams were important in achieving a 
quick, successful demonstration. The LWF request for 
proposals (RFP), issued in early January 1972, was between 





In September 1998 the 
USAF deployed a ‘New 
Mexico triad’ to Ahmed 
Al-Jaber AB, Kuwait, in 
support of Operation 
Southern Watch. For the 
first time at an overseas 
location, F-16s from the 
188th FS, 150th FW, New 
Mexico ANG and the 
523rd FS, 27th FW (from 
Kirtland and Cannon 
AFBs, respectively) 
joined F-117As of the 
49th FW’s 9th FS on 
active duty. This 
formation is a a graphic 
illustration of the 
contribution Lockheed 
Martin makes to today’s 
USAF - providing the 
backbone of the Air 
Force in the shape of the 
F-16 and the unique, 
deadly ‘silver bullet’ 
force of F-117s. 


Opposite: The F-16 
cockpit combined three 
revolutionary ideas. The 
seat was reclined 30°, 
versus the usual 17°, to 
improve g tolerance. 
The centre stick was 
replaced by a sidestick, 
mainly because it 
blocked less of the 
limited space on the 
instrument panel, and 
the sidestick - which 
had no physical link to 
the controls - was a 
force-sensitive design 
with only a slight degree 
of movement. In the 
interests of providing an 
unobstructed view for 
the pilot, the canopy 
was designed with only 
one bow, behind the 
pilot’s eye-line. Among 
current Western fighters, 
only the Mirage 2000 
steps up to challenge 
the F-16 as the ultimate 
pilot’s aircraft. 
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Top: During the 1990s 
the F-16 has frequently 
found itself in ‘harm’s 
way’ around the world. 
The intense publicity 
that surrounds the loss 
of a single aircraft - and 
its pilot - makes the 
political decision to 
employ air power an 
increasingly fraught one. 
Hard-won lessons over 
Bosnia have concentrated 
the minds of NATO air 
forces on providing 
adequate self-protection 
measures for their , 
aircraft, and the F-16 in 
particular. Improved 
jamming, decoy and 
expendable 
countermeasures 
systems have become 
central to the European 
F-16 MLU, USAF post- 
Desert Storm refits and 
the impending USAF 
F-16 Capability 
Improvement Program. 


Above: Bosnia has 
proved to be a testing 
ground for the USAF’s 
F-16s, such as this 31st 
FW Block 40 F-16C seen 
refuelling during a 1996 
patrol. Combat 
experience has brought 
about the rapid 
introduction of new 
capabilities such as full 
NVGs, EW systems and 
datalinks. 
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21 and 50 pages long (sources differ), with most of the 
crucial technical goals in 10 pages. The response, due in 
February, was restricted to 60 pages, accompanied by a 
wind-tunnel model to be tested by the USAF and NASA. 
Five companies (Boeing, GD, Lockheed, LTV and 
Northrop) responded to the RFP. Lockheed and LTV were 
not compliant in their model data and were eliminated. 
Boeing’s Model 908 design might have outscored GD’s 
Model 401, but GD was offering to demonstrate more 
advanced technology, which was the goal of the 
programme. Boeing might still have won a contract — but 
its design was very similar to GD’s, while Northrop’s twin- 
engined, twin-tailed P-600 was quite different. Rather than 
testing two very similar aircraft, the USAF selected GD and 
Northrop. The award was announced on 24 April 1972. 
GD, having been placed first in the evaluation, was given 
its choice of designations, and the aircraft became the YF-16. 


Key design elements 

In a world that has been full of F-16s for almost two 
decades, the impact of the YF-16’s appearance is hard to 
appreciate. Even next to Northrop’s YF-17, it looked like a 
vehicle from an alternate reality. The fact that it came from 
General Dynamics in Fort Worth — home of the B-36, B-58 
and F-111 — did not add to its credibility in the eyes of 
most observers. But Fort Worth had its own, unique 
culture: that of tackling very difficult challenges which 
were quite different from anything that the company had 
approached before. 

The basic approach to the YF-16 design, according to 
Hillaker, was summed by Willy Messerschmitt: “Wrap the 
smallest aircraft possible around the largest engine you can 
find.” The most powerful fighter engine available was the 
Pratt & Whitney F100, under development for the F-15. 
One step toward minimising the size of the aircraft was to 





make it dense (Fort Worth’s B-58 and F-111 had been 
among the most efficiently packed aircraft of their day) so 
that gadget-mongers could not add extra equipment. 
Another was to assume that drop tanks would be used, so 
that the aircraft was sized around a start-of-combat condition 
with full internal fuel. The result was a smaller, lighter 
aircraft than a design based on the assumption that it would 
start combat with some empty volume. 

The next key element of the design was the wing. The 
LWF requirement, inspired by Boyd’s theories, deliberately 
laid equal stress on low drag (for transonic acceleration) and 
low drag-at-lift, for manoeuvrability. The former 
demanded a swept wing and the latter a straight wing, but 
variable sweep was too complex a solution. Instead, the 
designers applied variable geometry in terms of camber 
rather than sweep, with large leading-edge flaps and 
trailing-edge flaperons. This allowed a small, quite highly 
tapered, thin-section, low-drag wing to meet the manoeu- 
vrability goals. The leading-edge flaps were fully automatic, 
reflexing upward to reduce drag above Mach 1. 

In pursuit of minimum weight, Hillaker and his team 
blended the wing into the body. This made the wingroot 
thicker and lighter and provided more volume in the body 
—a conventional design would have been 5.5 ft (1.67 m) 
longer — without increasing transonic drag. It also increased 
lift with high Alpha (angle of attack). 

The bad news was that the forebody generated vortices 
at maximum lift which rendered the aircraft unstable. The 
designers could not find a shape which would eliminate the 
vortices. With help from NASA aerodynamicists, they 
decided to take the opposite approach, designing a fore- 
body that would generate stable vortices that would aid 
manoeuvrability. After many combinations of curvature and 
wing-to-strake junctions had been tested, the team settled 
on a sharp-edged strake that generated a vortex that would 
not burst until it was aft of the tail. 

GD tunnel-tested many twin-tailed configurations 
without finding one that worked with the Model 401 body 
shape. The single tail appeared to offer lower risk. Both the 
vertical and horizontal tails were designed with carbon-fibre 
composite skins, not so much to reduce weight as to make 
them stiffer and more effective. 

Fly-by-wire (FBW) technology had been demonstrated 
by NASA on an F-8 Crusader, and by a USAF/McDonnell 
Douglas programme using an F-4. The GD team decided 
that it was sufficiently mature for LWF, and would ease the 
perennial compromise of controllability versus stability. 
With relaxed static stability, the fighter could manoeuvre 
with less trim drag and smaller control surfaces, and it 
would be more agile at supersonic speeds. For GD, the 
F-16 was not as revolutionary an advance as it seemed: the 
F-111 already relied heavily on a triple-redundant stability 
and command augmentation system. For the F-16, GD 
moved to a quad-redundant system, with added features to 
protect the pitch channel — the most critical axis — against 
hydraulic failure. 

GD’s comparisons of the two propulsion alternatives 
implicit in the requirement — a single F100 or two General 
Electric YJ101s — consistently showed that the single- 
engined aircraft-was much lighter for the same performance, 
with less risk of excessive base drag. GD backed up this 
choice with an extensive review of single-engined versus 
twin-engined fighter accident rates, which showed that 


accident rates varied more with mission, the era (overall 
accident rates have improved over time) and technological 
standards than the number of engines. 

A single engine offered a wider range of inlet configurations. 
A nose inlet (like the F-8) meant a long duct and excessive 
side area, while GD’s experience with side inlets on the 
F-111 was not something that anyone would wish to 
repeat. Under contract to the USAF’s Flight Dynamics 
Laboratory, GD conducted Project Tailor-Mate, which 
looked at a variety of conventional and unconventional 
inlet locations. One of these was an aft-mounted chin inlet, 
which resembled an F-8/A-7 design with the front part of 
the duct removed. This design proved efficient across a 
wide speed range; the forebody tended to straighten the 
flow into the inlet at high Alpha; and it was less susceptible 
to sideslip than bifurcated side inlets. 

The original inlet was elliptical, but it was found to work 
better when the upper lip was curved to conform with the 
body, giving the F-16 its characteristic smiling look. The 
inlet was fixed with no variable geometry, despite the 
conventional wisdom that speeds above Mach 1.6 were 
impossible with a normal-shock inlet. GD’s tests showed 
that the inlet would be efficient at supersonic speeds, and 
that the aircraft would reach Mach 2. 

The inlet was one of a number of areas where Hillaker 
and his team built insurance policies into the design. It was 
built as a separate module, so that a different design could 
be installed quickly in case of problems. Likewise, the fore- 
body strakes were built separately from the main structure, 


and the wing-to-body junction was designed so that the 
wing could be moved aft if relaxed static stability could not 
be made to work. 

The first YF-16 was rolled out in December 1973 and 
was shipped to Edwards AFB on 9 January. On 20 January 
1974, during what was supposed to be a high-speed taxi 
test with GD’s Phil Oestricher at the controls, the YF-16 
started to roll side to side with increasing amplitude. As the 
left-hand dummy AIM-9 and the right-hand stabiliser 
started making sparks on the runway, Oestricher decided 
that the aircraft was safer in the air and lifted off for an 
unscheduled six-minute first flight. 


Early flights and fights 

The official first flight occurred on 2 February. The 
second aircraft arrived at Edwards at the end of the month, 
but did not fly until May because no engine was available. 
In 12 months, the first fighter to be designed with an aft 
centre of gravity and FBW notched up 439 flying hours in 
349 sorties and cleared its flight envelope to 9 g and Mach 2 
(in marked contrast to the progress of more modern fighter 
developments). 

The F-16 performed mock combats against a number of 
adversaries, including the F-4E and a MiG-17 and MiG-21 
from the USAF’s secret “Red Hats’ squadron. In one sortie, 
the YF-16 performed repeated gun engagements against an 
F-4E. After being ‘killed’ three times by the YF-16, the 
Phantom reached minimum fuel and was replaced by a 
second F-4E. The YF-16 outlasted the second adversary 





The arrival of the Block 
40 F-16 into USAF 
service ushered ina 
completely new age for 
the ‘Viper’ and its pilots. 
The F-16 had outgrown 
its lightweight fighter 
origins with the addition 
of modernised systems 
and more weapons, but 
even a Block 30 aircraft 
could not take full 
advantage of these new- 
found capabilities. The 
Block 40 introduced 
essential BVR ‘punch’ in 
the shape of full AIM-120 
AMRAAM capability. It 
also gave the F-16 eyes 
in the dark with the 
LANTIRN system - and 
autonomous PGM 
capability that allowed 
the F-16 to employ laser- 
guided bombs. For the 
pilot came a revised, 
wide-angle holographic 
HUD and the radical 
new ‘Combat Edge’ 
g-suit, Some important 
improvements, such as 
the ASPJ jamming 
system, did not 
materialise, but the 
Block 40 remained a 
massive leap forward. 
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Above: The addition of 
the LANTIRN system 
was the biggest advance 
for the Block 40 and, in 
USAF service, LANTIRN 
remains the preserve of 
this variant. The full fit 
of AAQ-13 navigation 
and AAQ-14 targeting 
pods has allowed the 
F-16 to take on anew 
role as an AFAC 
(Advanced Forward Air 
Control). Such tactics 
were pioneered by the 
4th TFS during 
Operation Desert Storm, 
but have been greatly 
refined since. Over 
Bosnia, Aviano’s F-16s 
have been able to find 
targets with LANTIRN, 
mark them with GPS - 
or Mk 66 white 
phosphorus rockets - 
and relay the GPS 
co-ordinates to other 
aircraft using the IDM 
(Improved Data 
Modem). LANTIRN 
even allows AFACs to 
record their own bomb 
damage assessment. 
AFAC tactics have been 
further extended by the 
so-called ‘killer scouts’ 
whereby a LANTIRN 
F-16 finds and attacks 
its own targets with 
LGBs, and then marks 
targets for other ‘dumb’ 
LGB carriers - such as 
Block 30 F-16s. For 
example, if the threat 
situation allowed it, one 
‘killer scout’ could co- 
ordinate an attack by 
eight other F-16s each 
carrying four 500-/b 
GBU-12s or two 2,000-Ib 
GBU-10s. 
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and won all of its engagements. The only aircraft which 
remotely compared to it were its Northrop rival, which 
offered similar performance, and the F-15 — against which 
no performance comparisons were encouraged. 

While the flight-test programme continued, the stakes in 
the contest were dramatically increased. Since 1972, the 
USAF had looked at a ‘high-low mix’, supplementing the 
F-15 and A-10 with a dual-purpose Air Combat Fighter 
(ACF), as a way to maintain the size of its fighter force in 
the face of reduced post-Vietnam budgets. Meanwhile, four 
European nations — the Netherlands, Belgium, Denmark 
and Norway — were in the process of harmonising their 
requirements for a new fighter. 

In a strategic master-stroke, Defense Secretary James 
Schlesinger saw that the LWF could accomplish three goals 
— provide a low-cost ACF for the USAF, secure a massive 
export market for US industry, and improve ‘interoperability’ 
between US and European NATO forces. In April 1974, 
the USAF was told that it would get at least 650 ACFs, 
based on one of the LWF designs. The LWF flight-test 
programme was expanded to include some additional 
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air-to-ground tests, and a winner would be chosen in 
January 1975 — in advance of the NATO nations’ decision 
date, set for mid-1975. 

The US solution to the NATO requirement, which was 
not even on the table as 1974 began, looked almost 
inevitable by the year’s end, as competition was weak. The 
Dassault Mirage F1/M53 did not have a French order 
behind it, the Jaguar could not be disguised as anything 
other than an air-to-ground aircraft, the excellent Viggen 
was ruled out by the ‘stigma’ of Swedish neutrality, and the 
Tornado was expensive to buy and to operate. 

The USAF selected the F-16 on 13 January 1975. The 
GD fighter had performed better in some areas than the 
YF-17 — notably, transonic acceleration and drag were 
better, as was high-speed manoeuvrability. The YF-17 did 
better at low speed and high angles of attack. Cost was the 
deciding factor. The F-16 was a simpler, smaller, less 
expensive aircraft, and its engine was already in production 
for the F-15 — selecting the GD fighter would increase the 
production rate and make the F100 and the F-15 less costly. 
In June, capping a week in which GD test pilot Neil 








Anderson treated a Paris air show audience to a demonstra- 
tion that no other aircraft in the world could match, the 
four NATO countries announced an order for 348 F-16s. 


The production aircraft: F-16A Block 1 


The production F-16A was not very different from the 
YF-16. The nose was longer and deeper: the LWF concept 
envisaged a very simple air-to-air search and ranging radar, 
but the ACF would need a multi-mode radar, with every 
square inch of aperture that could be squeezed into the 
nose. The wing was slightly enlarged (from 280 to 300 sq ft/ 
26.0 to 27.9 m’) and internal fuel capacity was increased by 
400 lb (181 kg). Empty weight was some 600 Ib (272 kg) 
more than that of the YF-16. 

GD modified the flight control system (FCS) in response 
to the results of flight tests, to ensure that the F-16 would 
be safe in normal operations. The changes took the form of 
‘limiters’ — electronic stops which ignored the pilot’s 
control inputs beyond a certain threshold. The AoA limit 
in level flight was 25°. Above this point, the F-16 could be 
susceptible to a deep stall at a full aft C of G condition, and 
could only be recovered with a dynamic pitch-rocking 
manoeuvre. To allow this, the aircraft was fitted with a 
manual pitch override (MPO) switch which would disable 
the limiter and give the pilot the control authority to 
recover. At high angles of attack, the F-16’s directional 
stability declined, so rudder authority was progressively 
reduced with increasing Alpha. Roll rate was limited as a 
function of dynamic pressure, Alpha and horizontal tail 
position, to prevent pitch departures due to rapid rolls at 
high angles of attack. 

Since that time, there have been few substantial aerody- 
namic changes to the design. The first major production 
version, the Block 15, introduced larger horizontal tails, 
about 30 per cent greater in area than those of the original 
design. They provided more control authority to counter 
the effects of sensor pods, which were to be attached to 
two new stations beneath the inlet duct, but they improved 
stability and handling. Later, the GE-powered aircraft 
introduced a larger inlet, but this has no perceptible effect 
on flying qualities. 


F-16: Block 40 and beyond 


The F-16’s FCS makes it easy to fly aggressively, 
provided that the limits are respected and the pilot exploits 
its strong points. Generally, the F-16 is strongest at higher 
speeds: at lower speeds, the F/A-18 is superior, because its 
twin vertical tails improve its stability at high Alpha, but 
there are few aircraft that can match an F-16’s acceleration. 
(Neither has the F-16 needed internal and external modifi- 
cations to prevent the leading-edge vortices from shaking 
off the tails.) The aerodynamic configuration has also 
proven very tolerant of increases in thrust and weight, and 
of large and awkward loads: F-16s routinely fly at more 
than twice the fighter-mission take-off weight of the F-16A. 

Most of the criticism levelled at the F-16A centred on its 
small size and what its detractors assumed was a consequent 
lack of capability. The critics were right, but they were 
wrong. Right, because with the technology of the mid- 
to late 1970s it would have been very difficult to make the 
F-16 into much more than it was: an agile within-visual-range 
fighter and accurate clear-daylight bomber. Wrong, because 
emerging electronic technology would allow new capabilities 
to be added within the fighter’s size and volume limits. 


Building blocks 

The F-16’s development has proceeded through a series 
of ‘blocks’. A block number change indicates that a new 
production configuration has been established. This usually 
comprises a number of engineering changes; by grouping 
them together, the USAF and the manufacturer can intro- 
duce improvements and rectify problems promptly, but 
maintain consistency on the production line. The block 
system has, to some extent, superseded the standard USAF 
designations: an F-16C Block 50H is at least as different 
from a Block 25 F-16C as a Block 25 is from an F-16A. 

Smaller changes with less impact on production are 
introduced as ‘miniblocks’, identified by a letter after the 
block designation. Aircraft within a miniblock are identical 
from an operational standpoint, and many miniblock 
features can be changed by retrofit. 

Just in case this system should prove insufficiently 
complicated, the USAF uses an overlapping nomenclature 
to identify F-16 variants with significant operational 
differences. For example, the night-attack Block 40/42 is 
known on an Air Tasking Order as an F-16CG, while a 
Wild Weasel Block 50/52 is an F-16C]. 

F-16A/Bs in the first three blocks (94 Block 1, 197 
Block 5, and 312 Block 10) were delivered to the USAF 
and the four original NATO customers. Most of the Block 1 
and Block 5 aircraft had been upgraded to Block 10 standard 
by 1982. Many of them also received the larger tails of the 
Block 15, introduced in 1981, which also featured inlet 
stores stations. The F-16A/B has remained in production 
alongside later versions of the aircraft. The last of 983 Block 
15s was delivered to Thailand in 1996 — making this the 
most widely produced F-16 variant. Aircraft delivered after 
1988 were built in an Operational Capability Upgrade 
(OCU) configuration, including a data transfer unit, a radar 
altimeter and a new radar, and the most recent aircraft have 





Aviano’s Block 40 F-16s — 
this is the commander of 
the 31st Fighter Wing’s 
own mount - have been 
described as the aircraft 
‘at the top of the USAF’s 
food chain’. Tasked with 
Deliberate Guard 
missions (the follow-on 
from Deny Flight) 
reinforcing the ‘No-Fly 
Zone’ over Bosnia, these 
F-16s have received 
many upgrades and new 
systems, One of the 
most important and 
least obvious changes 
was the installation, by 
March 1998, of the Night 
Vision Imaging System 
(NVIS) in every 510th 
and 555th TFS F-16. 
NVIS is a fully-NVG- 
compatible lighting 
system. Without it, pilots 
could not look down at 
their instruments while 
wearing NVGs, or the 
conventional lights on 
the displays would 
‘white-out’ the goggles. 
Prior to the upgrade, 
pilots used a make-shift 
system of green filters 
Velcroed in place over 
some displays, all 
extraneous light-sources 
covered up and 10 small 
chemical ‘lightsticks’ 
stuck around the 
cockpit. The new interior 
lighting is matched with 
‘covert’ exterior NVG- 
friendly lighting, using 
IR-emitting diodes. This 
allows aircraft to operate 
completely ‘dark’ but 
fully visible to another 
NVG-equipped F-16. 
‘Invisible’ strobe lights 
can even be configured 
to flash in a pattern that 
identifies individual 
aircraft in a formation. 


Far left: The 23rd Wing, 
based at Pope AFB, is the 
USAF unit that has 
assumed the traditions of 
the ‘Flying Tigers’, the 
famed American 
Volunteer Group that 
fought in China during 
World War II. F-16s of the 
wing’s component 
squadron, the 74th FS, all 
wore shark-mouths and 
‘FT’ tailcodes. The 23rd 
Wing has now given up 
its LANTIRN-equipped 
F-16Cs for O/A-10As. 
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Among the best known 
USAF F-16s are those 
attached to the Adversary 
Tactics Division of the 
414th Combat Training 
Squadron (Red Flag), 
based at Nellis AFB. 
Better known as the 
‘Aggressors’, the AT 
Division inherited the 
mantle of the 64th 
Aggressor Squadron 
after the USAF 
disbanded its formal 
Aggressor programme in 
1990. Its job is to provide 
the ‘Red Air’ threat for 
Red Flag exercises. The 
unit has 11 pilots, six 
directly attached aircraft 
and seven more 
available as required -a 
mix of Blocks 40 and 50 
F-16C/Ds. The 
‘Aggressors’ aircraft 
wear a mix of livid blue 
and brown camouflage 
schemes that were once 
supposed to resemble 
Soviet-era schemes but 
are today more of a 
stylish status symbol. 
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the same rear fuselage and wing as the Block 50, to ease 
production. The latest F-16A/B is the Block 20, being 
produced for Taiwan. 

In the mid-1980s, the USAF identified a need for an 
improved air defence fighter for Air National Guard units, 
to counter the modernisation of Soviet strategic bomber 
forces. The solution was based on the Block 15 OCU, 
modifying F-16As which were being replaced in active 
units by newer versions. This F-16 Air Defense Fighter 
(ADF) had modified pylons on stations 3 and 7 to launch 
the AIM-7 missile, provision for the AIM-120, advanced 
identification friend-or-foe (AIFF) equipment and a modified 
radar with an effective, and still sensitive, low-RCS mode 
for tracking cruise missiles. The USAF took delivery of 270 
ADF-modified F-16s from 1989 to early 1992, just in time 
for the bomber threat to evaporate. 

The US Navy developed the McDonnell Douglas/ 
Northrop F/A-18 from the YF-17 to fill its own Navy 
ACF requirement. Larger than the F-16, the F/A-18 was 
designed to carry beyond-visual-range (BVR) missiles or 
laser-designation and infra-red targeting system pods, and it 
had a larger radar antenna. Its greater size, more compre- 
hensive equipment and promised (if not delivered) greater 
range persuaded the second wave of key foreign military 
sales (FMS) customers — Canada, Australia and Spain — to 
go with the F/A-18. 


Together with the USAF’s interest in a more capable 
F-16, this inspired the development of the first F-16C/D, 
the Block 25. The principal changes were a ‘glass’ cockpit, 
an improved radar, and space for an internal electronic 
warfare (EW) system. The ‘glass’ cockpit featured two 
multi-function displays (MFDs) and an up-front control 
panel beneath the head-up display unit. The radar was the 
APG-68, a largely new system with greater range and added 
modes, and the vertical tail root was thickened to house the 
EW system. The USAF took delivery of all 244 Block 25s 
between June 1984 and June 1987. 


Changing engines, and the Block 30 

Engine problems, however, continued to dog the F-16. 
The Pratt & Whitney F100 had been designed with an 
unprecedented thrust/weight ratio. P&W engineers later 
said that they had pushed the technology too far, and 
neither the USAF nor the manufacturer had appreciated 
that, given more thrust, pilots would use it differently. In 
an F-4, air combat usually meant slamming the throttles full 
forward and leaving them there; in the new generation, 
pilots could and did jockey the throttle to manage their 
energy, a process which was harder on the engine. 

Whatever the cause, the original F100-PW-100 was not 
an ideal engine for a single-engined fighter, suffering from 
persistent ‘stagnation stalls’. A series of modifications — a 
new fuel pump, a redesigned augmentor — reduced the 
incidence of stalls and made the engine easier to restart, but 
not to the USAP’s satisfaction. In mid-1979, somewhat less 
than pleased with the pace of P&W’s efforts, the USAF 
gave General Electric a contract to develop an alternative 
engine for the F-16 and F-15, combining the core of the 
B-1’s F101 engine with a scaled-up version of the F404 
low-pressure system and augmentor. Despite P&W’s 
continuing attempts to fix the F100 and retain its 
monopoly, the USAF officially established its Alternate 
Fighter Engine programme in early 1984. The F100 and 
GE’s new F110 would compete for each year’s USAF 
orders and for new FMS business. As it happened, production 
rates on the F-15 remained too low to justify a split buy, so 
the competition was confined to the F-16. 

General Dynamics developed a new version of the F-16, 
the Block 30/32, to accommodate both engines: Block 30 
aircraft have the GE F110 and Block 32 aircraft are P& W- 
powered. The associated changes are a common engine bay 
and, for the GE-powered Block 30, the modular common 
inlet duct, informally known as the ‘big mouth’ inlet, 
which satisfies the GE engine’s larger airflow requirement. 
The designers’ foresight in making the inlet a separate 
sub-assembly made this modification easier. The Block 32 
introduced the F100-PW-220 engine, a considerably 
revised version of the Pratt & Whitney powerplant that 
incorporated a new, longer-life compressor, a more stable 
augmentor and a digital electronic engine control system. 





P&W has developed a modification kit to bring older 
F100-PW-200s to a near-equivalent standard, under the 
designation F100-PW-220E. 

The P&W engine was lighter than the F110, but this was 
more than offset by the GE engine’s substantially greater 
thrust at all speeds. The Block 30 was a measurably better 
performer than the Block 32 — indeed, some pilots of other 
aircraft, used to flying mock combat against the earlier 
F-16s, had a rude shock in their first encounter with a 
big-mouth Block 30. 

Including the USAF, five operators took delivery of 759 
Block 30/32s between mid-1987 and 1989. Only the 
USAF acquired Block 32s. Three FMS customers — Israel, 
Turkey and Greece — ordered the Block 30, and the US 
Navy took delivery of a unique Block 30 variant, the 
F-16N, tailored to the aggressor role. The 22 F-16Ns and 
four two-seat TF-16Ns were stripped-down F-16s with no 
gun, limited weapons provisions and the APG-66 radar, 
and were predictably among the most agile F-16s. 

Despite improved performance and reliability, and its 
ability to carry the AIM-120 Advanced Medium-Range 
Air-to-Air Missile (AMRAAM) which was still under 
development when the Block 30/32 entered service, the 
Block 30/32 still had more potential than actual capability. 
Although it had the added stores stations to handle the 
Martin Marietta LANTIRN (Low-Altitude Navigation and 
Targeting, Infra-Red, for Night) pods, its other systems 
were not ready to take full advantage of it. The LANTIRN 
pods added weight and drag, which had to be offset by 
higher fuel loads, and they were designed to be used with 
laser-guided bombs. The hoped-for internal jammer was 
not ready, so the USAF continued to use podded EW 
systems. The combination of pods, bombs and a decent fuel 
load stretched the airframe and engine. 


The Block 40 revolution 

These problems were addressed in the next generation of 
F-16 derivatives. The Block 40/42 and 50/52 are comple- 
mentary variants which are optimised for different missions, 
and resemble each other much more than they resemble 
the Block 30. “The Block 40 was such an improvement 
over the Block 30, it’s not even fair to compare them,” 
comments a Lockheed Martin engineer. 


The most visible change in the Block 40 was a new 
GEC-Marconi wide-angle, holographic head-up display 
(HUD). By embedding an ultra-fine pattern of lines in the 
HUD combiner, using diffractive rather than reflective 
optics, it was possible to produce a combiner which offered 
a wide field of view at a reasonable weight, and which 
would reflect light over a very narrow frequency band. 
This in turn made it possible to superimpose imagery over 
the outside scene. The Block 40 HUD was to be fed with 
FLIR imagery by the Martin Marietta LANTIRN system, 
comprising two pods. The AAQ-13 navigation pod, carried 
on the left-hand chin pylon, combined a wide-field-of- 
view FLIR sensor and a Texas Instruments terrain- 
following radar (TFR). The AAQ-14 targeting pod 
included a stabilised, steerable, auto-tracking narrow-field- 
of-view (telephoto) IR imager and a laser rangefinder. 

The F-16’s flight control system required more redundancy 
to work with the LANTIRN TFR in automatic low-level 
terrain-avoidance modes, and more automation to allow 
the pilot to fly hands-off in a weapon-delivery profile while 
operating the LANTIRN system. Consequently, the analog 
FCS was replaced by an AlliedSignal (Bendix) quadruplex 
digital FCS. 

The Block 40/42 introduced a stronger landing gear to 
handle heavier air-to-ground loads and LANTIRN pods. It 
was also the first combat aircraft to feature a fully integrated 








Top: Block 40 
production ran chiefly 
from 1998 to 1995 fora 
total of 744 aircraft. 
Egypt will acquire a 
further 21 aircraft in 
1999/2000 (probably from 
the Turkish production 
line). Bahrain will also 
receive 12 additional 
Block 40s, from the 
same source, to equip a 
second F-16 squadron. 


Above: To units like the 
Alaska-based 354th 
Fighter Wing (previously 
the 343rd Wing), the 
advent of the LANTIRN- 
equipped Night Attack 
Block 40 brought with it 
a revolution in 
operational capability. In 
a bad weather 
environment featuring 
hard winters and short 
daylight hours, the 18th 
FS gladly replaced 
OA-10As with F-16Cs for 
its CAS and BAI primary 
taskings, and pioneered 
night CAS tactics. 
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Above and right: 
Aviano’s Block 40s were 
the first in the USAF 
fleet to receive the full 
LANTIRN fit. Problems 
with finding targets 
during missions in such 
a politically sensitive 
environment led toa 
major effort to improve 
such capabilities. In 
1996, the USAF equipped 
Aviano’s F-16s with the 
Sure Strike system. This 
involved the installation 
of an Improved Data 
Modem (IDM) to allow 
ground-based forward 
air controllers to 
transmit target data 
directly to the cockpit of 
an F-16. Using a Mk 7 
Jaser-rangefinder, hand- 
held GPS and a radio, 
FACs can transmit target 
latitude, longitude and 
elevation directly to the 
HUD of a Sure Strike 
F-16. This data produces 
a steer point to the 
target, and can also be 
used to slave the 
LANTIRN system to 
look for the target. Sure 
Strike is being followed 
by Gold Strike - also 
known as the Rapid 
Targeting System (RTS). 
Building on the success 
of Sure Strike, Gold 
Strike will allow ground- 
to-air or air-to-air 
transmission of target 
imagery (such as 
LANTIRN FLIR 
pictures), using a video 
circuit board connected 
to the IDM. A similar 
system has already been 
trialled on Army 
AH-64As deployed to 
Bosnia. By providing the 
pilot with an almost 
real-time picture of the 
target, Gold Strike will 
make targeting not only 
more accurate but much 
quicker. Testing of Gold 
Strike was conducted at 
Nellis AFB in August 
1997 and it showed that 
pilots could find a target 
within two minutes, at 
first attempt, as opposed 
to 20 minutes without 
Gold Strike. The first 
aircraft to be modified 
have been the 31st FW’s 
F-16s, beginning in late 
1998. 
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Global Positioning System (GPS) receiver. The USAF 
intended to fit the Block 40/42 with the ITT/Westinghouse 
ALQ-165 Advanced Self-Protection Jammer (ASPJ), which 
had been conceived in the early 1980s as a common 
jammer for the F/A-18, F-16, F-14 and A-6, but withdrew 
from the programme in 1990 after delays and budget overruns. 
The new version’s defences were improved, however, with 
the addition of the ALE-47 chaff/flare dispenser, which 
could be controlled by the improved ALR-56M radar 
warning receiver (RWR). 

With LANTIRN and increased gross weights, the Block 
40/42 could and did carry a wider range of ordnance than 
earlier versions, including the family of Texas Instruments 
laser-guided bombs (the GBU-10, GBU-12 and the newer 
GBU-24 low-level LGB) and the GBU-15 glide bomb. 


Combat Edge and Have Glass 


Another new feature on the Block 40/42 was intended 
to deal with a physiological problem that the F-16, more 
than any other fighter, had brought to light. Not only was 
the F-16 highly agile, and capable of reaching high g levels 
very quickly, but its pilots knew that the FCS limiters 
would prevent them from overloading or departing the 
aircraft. The result is that F-16 pilots frequently encountered 
very rapid ‘g onset rates’ — and with them, a newly identified 
problem called G-LOC, or g-induced loss of consciousness. 
Unlike the classic, gradual effects of black-out, G-LOC 
caused total unconsciousness with little warning, and a pilot 
could take minutes to recover fully. G-LOC was suspected 





as the cause in several F-16 accidents. USAF researchers 
determined that one way to help avoid G-LOC was to 
pump oxygen into the pilot’s lungs under pressure, 
increasing the oxygen content of the blood and keeping the 
brain active even at low blood pressure. The F-16 Block 
40/42 introduced a new system called Combat Edge, 
comprising a redesigned oxygen mask, which could be 
pressurised without blowing away from the pilot’s face, and 
a counter-pressure vest, also inflated from the oxygen 
supply, which prevented the pilot’s rib-cage from expanding. 

One new technology introduced during Block 40/42 
production remains sensitive. Under a programme code- 
named Have Glass, a suite of low-observability measures 
was developed for the F-16. This includes the gold-tinted 
canopy that is fitted to all F-16C/Ds, and incorporates an 
indium-tin-oxide (ITO) layer to reflect radio-frequency 
(RF) signals. A reflective coating may not seem to be a 
stealth measure, but it is better to have the radar signal 
bounce off the sharply sloped canopy than be reflected from 
the sharply angled metal of the HUD and ejection seat. 
Specific Have Glass elements include a radar-absorbent 
material (RAM) shroud which conceals the radar bulkhead 
and most of the antenna gimbal mechanism, and RAM 
treatments on the inlet lip and duct. The primary objective 
was to reduce the F-16’s radar cross section (RCS) in the 
head-on aspect, and in the radar bands used by most fighter 
radars. Have Glass was a relatively cheap way of reducing a 
hostile fighter’s detection range against the F-16, probably 
by around 15-20 per cent. 


Aviano’s F-16s in action 


Aviano AB in northeastern Italy has been at the heart of 
USAF operations over the former Yugoslavia since 
1993. During the Cold War, the base had been a stand- 
by facility for Continental USA (ConUS) based units and 
had regularly been used by visiting units for range work 
and exercises. In the early 1990s USAF Europe (USAFE) 
was looking for a new home for the 401st Fighter Wing, 
which had previously been based in Spain. Plans to 
build a base for the 401st Wing from scratch at Crotone 
in southern Italy were abandoned on cost grounds, and 
Aviano looked like the best home for USAFE's southern 
European fighter wing. In 1992 the 401st FW raised its 
standard at Aviano, but it was a year before any fighters 
took up residence. 

The launch of NATO's Operation Deny Flight in April 
1993 meant a flow of fighters into Aviano to police the 
UN-mandated ‘No-Fly Zone’ over war-torn Bosnia. It 
was not until 2 July 1993 that the first F-16s, Block 30s 
from Spangdahlem’s 23rd Fighter Squadron, arrived to 
fly close air support (CAS) missions for UN Protection 
Force (UNPROFOR) troops on peacekeeping duty in 
Bosnia. During the winter of 1993/94, the 512th FS 
‘Dragons’, from Ramstein’s 86th FW, and the Air Force 
Reserve's 301st FW, 457th, 944th and 302nd FS all 
took their F-16s to Aviano on temporary duty (TDY). 

On 5 February, the 86th Wing's 526th FS ‘Black 
Knights’ arrived at Aviano with its Block 40 F-16s to 
take over NATO duty just as the alliance and the UN 
were locked in a stand-off with Serb forces around 


Aircraft over 
Bosnia have 
always carried 
a diverse range 
of weapons 
load-outs, 
optimised for 
‘swing’ 
missions 
whereby a ‘No- 
Fly Zone’ patrol 
could turn into 
an urgent CAS 
mission. 


The day after the USAF Secretary Dr Sheila Widnall 
was guest of honour at the 31st Wing's activation 
ceremony, pilots from the 512th FS were in action again 
over Bosnia. A few days earlier, a TDY detachment from 
the squadron had relieved their comrades from the 
526th FS on NATO duty at Aviano. 

In the afternoon of 10 April, a pair of 512th FS F-16s 
was on patrol over Bosnia when a call for help came 
from British Special Air Service (SAS) troops under Serb 
tank fire in the besieged Bosnian town of Gorazde. 
Directed by a EC-130E ABCCC, the two F-16s tried to 
find the Serb tanks. Low cloud prevented them spotting 
their primary target, so the SAS forward air controllers 
redirected them to an artillery command post. In marginal 





weather, the Vipers put four 500-lb Mk 82 bombs on 
arget, temporarily holding up the Serb advance. 
Tension remained high, but it was not until 23 
November 1994 that Aviano's F-16s were in action 
again. Serb air attacks against the Bihac pocket, 
launched from Udbina air base in the Krajina region of 
Croatia, provoked the UN Security Council to authorise 
NATO action against the source of the hostile air action. 
At 11.30 on 21 November, 10 F-16s of the 555th FS 
aunched from Aviano as part of a large multinational 
NATO strike package against the air base. USAF F-15E 
Strike Eagles, USMC F/A-18Ds and French Jaguars used 
aser-guided bombs against the airfields runways, 
axiways and air defences. The ‘Vipers’ of the ‘Triple 





Sarajevo, after a mortar round had killed dozens of 
people in a market. Three weeks later the squadron 
played a key role in the shooting down of four Serb 
aircraft. Plans were now well advanced to move 
Ramstein’s two Block 40 F-16 squadrons to Aviano 
permanently, and a new wing, the 31st FW, was due to 
be activated on 9 April. The 526th FS was to become 
the 555th FS ‘Triple Nickel’ and the 512th FS was to 
become the 510th FS ‘Buzzards’. The two squadrons 
were to complete their move from Germany by July 
1994, with an authorised (total) strength of some 42 
Block 40 F-16Cs. 


Night missions over Bosnia have driven the rapid 
development of an effective NVG-compatible 
lighting fit for all the F-16s of the 31st FW. NVGs 
allow the use of close-formation attack tactics, 
such as simultaneous bomb drops, which were 
impossible using LANTIRN alone. 


The Block 40/42 was in production between 1988 and 
1995, and 744 aircraft were produced in that period. The 
Block 40 was sold to Israel, Egypt, Bahrain and Turkey, 
and production is resuming to meet follow-on orders from 


Egypt and Bahrain. 


Block 50 arrives to carry the load 

In 1991, a related version joined the Block 40/42 on the 
assembly line. The many capabilities which had been added 
to the F-16 came at a price: the weight of the aircraft 
steadily increased, to the detriment of its performance. The 
Block 40’s empty weight was 18,765 lb (8511 kg), a 
massive 3,100 Ib (1406 kg) increase over the F-16A 
- which had the same shape and, in the case of the Block 
42, about the same thrust. The fighter was expected to 
carry larger and more bulky external loads. The result was 
an urgent need for more power, particularly at low level 
and at the intermediate (non- afterburning) power setting, 
to maintain the fighter’s ingress speed and manoeuvrability 
and reduce the need for afterburning. 

The USAF had anticipated this requirement. Under the 
Increased Performance Engine (IPE) programme, the 
service had launched development of more powerful 
versions of the F100 and F110 as soon as the basic engines 
were in production. Both IPE engines — the P&W F100- 
PW-229 and the GE F110-GE-129 — offered more take-off 
thrust than the AFE powerplants, but the big difference was 
in the lower right-hand corner of the engine’s envelope, at 
high speed and low level. At 530 kt (610 mph; 980 km/h) 
and 200 ft (61 m), the IPE engines developed 30-33 per 
cent more thrust than their predecessors. 

Pratt & Whitney’s IPE programme was more elaborate 
than GE’s, because it brought the engine up to thrust parity 
with the F110 family. It combined the F100-PW-220’s 
longer-life core with a new low-pressure section and a 
much improved augmentor. Compared with the PW-220, 
the new engine had a higher overall pressure ratio (32:1 


versus 25:1) and a lower bypass ratio (0.4:1 versus 0.6:1), 
and offered 22 per cent more static military power. 

The F110-GE-129 was aerodynamically identical to the 
original F110, but some materials were changed to allow it 
to run hotter. It offered only a moderate increase in take- 
off thrust and about a 10 per cent increase in thrust in the 
Mach 0.8-1.2, 10,000-30,000 ft (4536-13609 m) air combat 
zone. In the F-16, this improved acceleration from Mach 0.9 
to Mach 1.6 by 10-15 per cent. As in the case of the F100- 
PW-229, the biggest thrust increase, around 30 per cent, is 
at high subsonic speed and low level. The F110-GE-129 is 
a full-authority digital engine, leading to some improvement 
in augmentor operability and starting in the slow-high 
corner of the envelope. 

The new engines were incorporated in the Block 50/52, 
the current production standard of the F-16. The first 
Block 50 flew in October 1991, the Block 52 following 
almost exactly a year later. Full-rate deliveries of IPEs and 
Block 50/52 aircraft started in 1993. 

Apart from the new engine, the Block 50/52 included 
other new features. A new, lighter and less costly wide- 
angle HUD replaces the Block 40/42’s unique display, 
reflecting the fact that the Block 50/52 is not designed as a 
night-dedicated aircraft. The Block 50/52 can be fitted 
with LANTIRN, but USAF aircraft do not carry it. 

The Block 50/52 features the Northrop Grumman 
APG-68(V5) radar, continuing the steady improvements 
introduced with the Block 25. The principal change to the 
radar is the introduction of an Advanced Programmable 
Signal Processor (APSP), based on very- -high-speed integrated 
circuitry technology. It runs twice as fast as its predecessor 
in the Block 40/42, and costs less. The APSP is the brain 
and central nervous system of the radar, and improves the 
APG-68’s reliability and its performance in critical areas such 
as electronic counter-countermeasures. The APG-68(V5) 
was designed to achieve a 250-hour mean time between 
failures, more than twice as good as earlier variants. 
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In July 1995 LGB-armed F-16s (right) attempted 
to attack Serb units threatening UN forces in 
Srebenica, but could not find their targets. A 
more successful attack was the full-scale raid 
against the Udbina airfield, on 21 November 
1994, when 555th FS F-16s used CBUs (below 
right) during a co-ordinated attack that put the 
base out of action for the duration. 


Nickel’ employed CBU-87 cluster bombs to put more 
taxiways out of action and prevent repair teams 
quickly clearing up the mess. 

The Udbina strike led to a major effort to hasten the 
introduction of the LANTIRN pod to allow the 31st 
Wing's F-16s to employ laser-guided munitions. In less 
than two weeks, the first 10 pilots from Aviano were 
qualified to use the pod, five months ahead of 
schedule. The 555th FS got to use its new LANTIRN 
pods in anger for the first time on 25 May 1995, when 
four F-16s armed with 2,000-lb GBU-10 Paveway II 
laser-guided bombs attacked Bosnian Serb 
ammunition dumps south of Pale. This was the first 
time an F-16 had used the LANTIRN pod in action with 
LGBs. The UN had called for the attacks after the 
Serbs removed heavy weapons from collection points 
around the Bosnian capital of Sarajevo, but the attack 
did not induce a change of behaviour. On 26 May 
1995, Aviano-based F-16s returned to administer more 
destruction on the Pale ammunition storage complex. 
More than 400 UN peacekeepers were then taken 
hostage, and additional airstrikes were off the agenda. 

In July 1995, Dutch UN peacekeepers in the 
besieged enclave of Srebenica came under attack and 
called up close air support to halt a Serb armoured 
thrust. Dutch F-16s carried out one attack; a follow-up 
pair of Aviano F-16s was cleared to engage the Serbian 
armour but the pilots could not identify their targets. 

In the early hours of 30 August the 510th FS 
dropped the first laser-guided bombs of Operation 
Deliberate Force against a Bosnian Serb ‘Straight 
Flush’ radar site a Sokolac, east of Sarajevo. The attack 
was part of the Dead Eye package of Operation 
Deliberate Force, which was designed to neutralise 
the Serbs’ air defence in eastern Bosnia. For the next 
17 days, Aviano's F-16s were airborne around the 
clock as part of the NATO air campaign. 

The 31st Wing's F-16s flew some 418 sorties 
during the air offensive, the majority being strike 
operations using more than 300 laser-guided 
weapons. Targets destroyed included ammunition 
dumps, bridges, headquarters, vehicle storage yards, 
communications towers and early warning radar sites. 
The 510th FS flew mainly night missions and the 
555th FS was tasked for day operations. Five or six 
times a day Aviano F-16s would join the large NATO 
strike packages to attack Serb targets, launching either 
pairs or four-ships. The 2,000-Ib GBU-10 was the 
weapon of choice for most of these missions. 

Aviano's final strike mission of the war was flown 
on 9 October 1995 in response to a Bosnian Serb 
artillery attack on the UN base at Tuzla. Working with a 


USAF F-16 kills over Bosnia 


As far as the tabloid media are concerned, the most 
famous F-16C pilot in the world is Captain Scott 
O'Grady, formerly of the USAF’s 555th ‘Triple Nickel’ 
Fighter Squadron, based at Aviano AB, Italy. O’Grady 
rose to international stardom after he spent six days 
evading capture by Serb forces after being shot down 
by a 9M9 Kub (SA-6 ‘Gainful’) surface-to-air missile 
(SAM) over northwest Bosnia on 2 June 1995. 

To the personnel of the 31st Fighter Wing, the ‘real’ 
hero is an unassuming F-16 pilot who shot down three 
Serb Galeb light attack aircraft in a three-minute 
engagement in February 1994. In that short space, 
Captain (now Major) Bob ‘Wilbur’ Wright became the 
USAF's highest-scoring F-16 pilot. At the time, for 
operational security reasons, the USAF refused to 
identify Wright publicly because he was still flying 
missions over Bosnia as part of NATO's Operation 
Deny Flight. It was several months before he was 
named, when the (then) Lockheed Fort Worth 
Company presented him with the first Dryden Semper 
Viper Award for ‘superior airmanship’. 

The engagement began just after 05.30 on 28 
February 1994 when a NATO AEWF E-3A detected a 
flight of six fast jets heading southwards from Banja 
Luka towards central Bosnia. It later transpired that the 
SOKO G-2 Galebs had taken off from Udbina air base 
in the Serb-held Krajina region in Croatia. Wright and 
his then-wingman, the ubiquitous O'Grady, were on 
combat air patrol over Mostar in southeast Bosnia, 
using the callsigns BLACK 03 (89-2137) and 04. They 
were then serving with the 526th FS ‘Black Knights’, 
which had been detached for temporary duty to Aviano 
from Ramstein AB, Germany a month earlier. 








Danish Tactical Air Control Party (TACP) on the ground, 
an Airborne Forward Air Control (AFAC) of the 510th 
FS found the offending Serb artillery battery near 
Mount Zep. The ‘Buzzard’ AFAC fired a Mk 66 white 
phosphorous or ‘Willie Pete’ at the target, but missed. 
The TACP radioed corrections and the AFAC 
successfully marked the target. Five other F-16s then 
demolished the target with LGBs, to complete the 
first-ever F-16 AFAC mission. This was the culmination 
of eight months of hard work to master the AFAC role, 
including training sessions at the home of the USAF 
AFAC school, at Davis-Monthan AFB. 

Operation Deny Flight continued until 20 December 
1995, when the UN formally handed over 
responsibility for peacekeeping in Bosnia to NATO. 


This 510th FS Block 40 
F-16C is seen at 
Aviano carrying an 
unidentified 
underwing pod, 
possibly a datalink 
system associated 
with the Gold Strike 
programme - or 
another of the USAF’s 
ongoing efforts to 
acquire and deliver 
real-time targeting 
information for its 
combat aircraft. 


A fighter controller on the AWACS vectored the two 
pilots to intercept the Serb aircraft. At the same time, 
the E-3A began issuing radio warnings to the Serbs, 
ordering them to land or exit the UN-mandated 'No-Fly 
Zone’; otherwise, they would be engaged. They did 
not respond to the warnings. 

At 05.42, Wright and O'Grady issued their own 
warnings to the Serbs, which were also ignored. This 
was just after Wright had seen the Serb aircraft make 
bombing runs on an arms factory in the Muslim-held 
town of Novi Travnik. Wright saw explosions on the 
ground and requested permission from NATO's 
Combined Air Operations Centre (CAOC) at Vicenza to 
engage. Under the UN and NATO rules of 
engagement, NATO had a ‘single key’ in such 
circumstances, so the CAOC was almost immediately 
able to clear Wright to react to this blatant breach of 
the 'No-Fly Zone’. 

The Galebs were now heading northward, trying to 
drop to low level to use the mountainous terrain to 
hide from any NATO radar surveillance. Wright, 
however, was on their tail. At 05.45 he launched his 
first AIM-120 AMRAAM at the Galebs. The semi-active 
radar guided missile easily found its mark on the first 
Galeb, which was flying at some 5,000 ft (1524 m). 
The remaining Galebs had dropped to a few hundred 
feet to make their escape back to Udbina. Wright 
pressed on, closing to within AIM-9 Sidewinder range. 
He fired two missiles, which were seen to impact and 
turn the Serb aircraft into fireballs. No chutes were 
observed by the F-16 pilots. 

With his missiles all but exhausted and his fuel 
running low, Wright now handed over the chase to 





During 26 months of F-16C Block 40 operations from 
Aviano, more than 4,000 missions were flown over 
Bosnia. The 86th FW flew 2,065 sorties from 
September 1993 to May 1994. The 31st Wing alone 
flew 2,365 sorties. Since NATO took over 
peacekeeping in Bosnia, Aviano's F-16s have been in 
the forefront of providing air support for the allied 
Implementation Force (IFOR) and Stabilisation Force 
(SFOR). Up to February 1998, the 31st FW's F-16s had 
flown some 2,500 missions. They also flew air support 
for Operation Silver Wake, the evacuation of US and 
allied non-combatants from Albania, between 15 
March and 8 April 1997, and NATO air demonstration 
near Kosovo in June 1998, codenamed Operation 
Determined Falcon. Tim Ripley 





Though Robert 
Wright wrote 
himself into the 
history books with 
his triple kill, 
confusion still 
surrounds exactly 
what types were 
shot down that 
day. The Serbian 
aircraft have been 
variously reported 
as Jastrebs, Galebs 
and Super Galebs, 





O'Grady, who had been flying top cover for his flight 
lead. O'Grady dropped down to engage and fired a 
Sidewinder but it did not lock-on, and missed. Black 
Flight was now approaching ‘bingo fuel’ so they pulled 
off to refuel on from a KC-135R in an orbit over the 
Adriatic. Another pair of 526th FS F-16Cs, KNIGHT 25 
and 26, had been vectored to take over the intercept 
by the AWACS. At 05.50 KNIGHT 25 (89-2009) 
managed to get in behind the remaining three Galebs; 
it got a good lock and downed a Serb with a 
Sidewinder. By now the Serbs were close to the 
international border and the F-16s had to break off the 
pursuit because NATO was not empowered to engage 
aircraft outside Bosnian airspace. The Serb pilots were 
able to land safely at Udbina. Within minutes the news 
of the first offensive military action in the history of 
the NATO alliance was flashed around the world. 
Wright and his colleagues later gave a number of 
media interviews about the incident, using their 
callsigns as a means of identification, but they all 
quickly returned to operational flying. Tim Ripley 
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Tactical strike capability 

The US was initially reluctant to supply F-16s to Greece due to 
reservations that the aircraft would not be in ‘secure’ hands. Once 
these objections were overcome, and the aircraft delivered, the 
US lost no time in requesting that the F-16s be allocated a nuclear 
strike role for NATO. Greece declined, opting instead to reserve 
the aircraft for air superiority and conventional attack missions. 
The nuclear strike mission is notionally retained by Greece's 
Araxos-based A-7s (335 and 336 Mira) using US-owned ‘dual-key’ 
B61-5 tactical nuclear bombs. As the Corsairs move towards 
retirement, the nuclear mission, if it is retained, will be handed 
over to the F-16 force. 




















































Greek systems fit 
The Elliniki Aeroporia’s F-16 Block 50s 
were delivered with the standard 
advanced avionics fit of that version, 
which includes the APG-68(V)5 radar, 
ALR-56M improved RWR (replacing 
the ALR-69 of earlier F-16s) and the 
ALE-47 chaff/flare dispenser system. 
All Greek F-16s will soon be upgraded 
with the Litton ASPIS (Advanced Self- 
Protection Integrated Suite) ECM 
system, developed in co-operation with 


Raytheon E-Systems and Tracor. Wey! 
ASPIS for Greece adds the Ted tere! 
ALR-66(V)H1 RWR, DIAS jammer (an ae vane 
export version of ALQ-187) and a is 


improved ALE-47. Deliveries of ASPIS 
components to Greece are believed to ‘Be 
have begun in 1994. 


Greek F-16 Block 50 operations 
a“ ; 111 Pterix (wing), based at Nea Ankhialos, is t 
Ps : ; We, a f Aeroporia’s premier F-16 operator. It currently 
y \ ; squadrons (Miras) plus an an operational conv 
(SMET) equipped with F-16s. The Block 50 air 
believed to be allocated to 341 and 347 Mira, 
previously operated F-5s and A-7s, respectivel 
that time these squadrons were attached to o 
Greek military aircraft do not routinely wear sc 
markings. It is understood that 347 Mira will h 
specialist night attack role using the LANTIRN 
while 341 may become the air force's dedicat 
‘Wild Weasel’ unit 


PGM capability 

The acquisition of the LANTIRN system with the F-16 
Block 50 gave Greece a PGM (Precision Guided 
Munition) capability for the first time. This aircraft is 
carrying two 2,000-lb GBU-10 Paveway II laser- 
guided bombs. The AAQ-14 LANTIRN pod allows the 
F-16 to self-designate targets for its own weapons or 
to mark targets for other aircraft. Greece intends to 
equip its earlier Block 30 F-16s with a similar 
designation system, but not LANTIRN. Instead, it will 
acquire the Israeli Rafael Litening. 






Block 50 power 
The Peace Xenia || F-16 Block 50s, 
like all Block 50 aircraft, are powered 
by the General Electric F110-GE-129 
Improved Performance Engine (IPE). 
The -129 IPE engine, which was 
introduced in 1991, replaces the 
earlier -100 model (as fitted to Greek 
F-16 Block 30s) and offers a 30 per 
cent increase in available thrust. 














AN/APG-68 radar 

Westinghouse (now Northrop Grumman Electronic 
Sensors and Systems Division) developed the APG-68 
for the F-16 in the mid-1980s as part of the Fighting 
Falcon MSIP (Multinational Staged Improvement 
Program). The multi-mode APG-68 operates in the 

I- and low J-bands (8-12 Ghz) and offers a total of 22 
air-to-air and air-to-ground modes. The radar can 
simultaneously track-while-scan 10 targets and 
introduced AIM-120 AMRAAM capability to the F-16C. AN ; : 
The APG-68(V)5 developed for the F-16 Block 50 adds : j roo: 
VHSIC (Very High Speed Integrated Circuit) technology f wad ; 

that increases mean time between failure rates to over 
300 hours — making it the most reliable airborne fighter 
radar in service today. 





Airframe features 
Greek Block 50 aircraft are fitted with the four antennas above the nose 
originally intended for the AN/APX-109 AIFF (Advanced IFF) system 
fitted to USAF F-16A Block 15 ADFs. This antenna fit has also appeared 
on other recent F-16A deliveries — to Portugal and Taiwan — and on the 
latest European MLU aircraft, but the Greek aircraft are the only late- 
model F-16s to be seen with this feature, to date. They are also fitted 
with the extended tail fairing, which houses a brake chute. 
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Greek F-16 Block 50 operations 
111 Pterix (wing), based at Nea Ankhialos, is the Elliniki ji 
Aeroporia's premier F-16 operator. It currently has three 

squadrons (Miras) plus an an operational conversion unit 

(SMET) equipped with F-16s. The Block 50 aircraft are 

believed to be allocated to 341 and 347 Mira, which 

previously operated F-5s and A-7s, respectively (though at 

that time these squadrons were attached to other wings). 

Greek military aircraft do not routinely wear squadron 


Lockheed Martin F-16C 
Block 50D 
Fighting Falcon 


Receiving its aircraft under the Peace Xenia programme, 
Greece became the 14th nation to adopt the F-16 when it 
ordered 34 F-16C Block 30s and six F-16D Block 30s. 
Following Turkey’s decision to acquire F-16s in September 
1993, Greece announced in November 1984 that the Elliniki 
Aeroporia (Greek air force) was seeking F-16s from the US. 
It was not until January 1987 that a formal order was 
signed. The first Peace Xenia | F-16 was handed over at Fort 
Worth on 18 November 1988 and deliveries continued until 
October 1989. In April 1993 Greece placed a follow-on 
order for 32 F-16C Block 50s and eight F-16D Block 50s, 
under the Peace Xenia II programme. These much more 
capable aircraft have been given the unofficial designations 
F-16CG and F-16DG. The first two aircraft were handed over 
on 22 May 1997, following a flight test validation 
programme at Edwards AFB to prove a systems fit specific 
to the Greek aircraft. Initial crew training was undertaken 
at Luke AFB and the first four Block 50 aircraft were 
delivered to Greece in July 1997. The new F-16s introduced 
AIM-120B and AGM-88 capability to the Elliniki Aeroporia 
for the first time. A total of 150 AMRAAMs and 82 HARMS 
was acquired with the F-16s, and 90 additional AMRAAMs 
have since been ordered. Greece also purchased 24 AAQ-13 
LANTIRN navigation pods and 16 AAQ-14 LANTIRN 
targeting pods for its Block 50s. This makes the Greek 
aircraft unique, as LANTIRN capability is not normally 
associated with USAF F-16 Block 50s. 


markings. It is understood that 347 Mira will have a Ye 
specialist night attack role using the LANTIRN system, - 

while 341 may become the air force's dedicated SEAD |—. 
‘Wild Weasel’ unit 
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PGM capability 
The acquisition of the LANTIRN system with the F-16 
Block 50 gave Greece a PGM (Precision Guided 
Munition) capability for the first time. This aircraft is 
carrying two 2,000-lb GBU-10 Paveway II laser- 
guided bombs. The AAQ-14 LANTIRN pod allows the 
F-16 to self-designate targets for its own weapons or 
to mark targets for other aircraft. Greece intends to 
equip its earlier Block 30 F-16s with a similar 
designation system, but not LANTIRN. Instead, it will 
acquire the Israeli Rafael Litening. 





No. 105 ‘Scorpion’ Squadron, Cheil Ha’Avir 

When the ‘Scorpions’ was established in November 1950 it became the Israel Defence 
Force/Air Force's (IDF/AF's) second fighter squadron. The unit had a primary operational 
training task and was equipped with Spitfires. In 1956 these were replaced by P-51 
Mustangs with which 105 Squadron went to war over the Sinai, in October. The unit 
transitioned to jets in 1958, in the form of the Super Mystére B.2 which fought in the Six Day 
and Yom Kippur Wars. From 1974 the unit became an F-4E operator, and the Phantoms gave 
way to F-16s in 1991. 
















































Israeli F-16 stores carriage 
On most F-16s the Nos 2 and 8 
hardpoints (the outermost underwing 
stations) are limited to (rare) use solely 
with lightweight air-to-air missiles, such 
as the AIM-9 Sidewinder. IDF/AF aircraft 
have been cleared to carrier heavier 
stores up to 500 Ib (227 kg), including 
Mk 82 GP bombs, flare dispensers and 
electronics pods. This aircraft is carrying 
a Mk 82 bomb on its No. 7 pylon, to 
counterbalance the GBU-15 loaded onto 
station No. 3. 


Israeli fuel tanks 

The standard external fuel tank fit for tl 
comprises two 370-US gal (1400-litre) t 
the wings and a single 300-US gal (113 
the centreline. To extend the combat ri 
aircraft the IDF/AF introduced a much | 
600-US gal (2271-litre) drop tank, devel 
Military Industries (IMI). Drop qualificat 
the tanks was undertaken in the USA, : 
AFB, where much of the Israeli F-16D : 
separation testing has been carried out 
tanks offer a 50 per cent increase in of 
or a 45 per cent increase in patrol endu 
tanks can be loaded empty for take-off 
through an air-to-air refuelling. 


Elisra Self-Protection Systems 

Israel's Elisra Electronic Systems has a long. 
aircraft. The company has developed a range 
range of jammers. SPS-2000 is designed to ¢ 
system is believed to operate in a frequency 
an onboard ‘threat library’ for instant classific 
continuous-wave, high-pulse repetition frequ 
up to 16 identified and prioritised targets, wit 
system. The operator is also alerted by an au 
more advanced SPS-3000, an integrated rade 
jamming system. If the IDF/AF's F-16Ds hav 
GBU-15 elements of the SPS-2000 and (chiefly) the S 
This aircraft carries a single GBU-15 modular stand-off glide bomb under 
the starboard wing. GBU-15 is built around either a Mk 84 warhead or a 
BLU-109/B penetrating warhead and a TV or IIR (Imaging Infra-Red) 
seeker. GBU-15 dates from research undertaken during the 1970s, in the 
US, to develop an effective suppression of enemy air defences (SEAD) 
weapon. It was once intended to be used (on a European battlefield) in 
conjunction with the ALSS/PLSS target location system planned for the 
TR-1. The addition of a TV-seeker to the bomb gave it its own 
independent targeting ability and, in 1980, the initial model of GBU-15 
entered production. This was a daytime-only TV-guided weapon (GBU- 
15(V)-1/B), but a night attack capability was added to the GBU-15(V)-2/B 
which was fitted with a scanning IIR seeker. GBU-15 is used in 
conjunction with the podded AN/AXQ-14 datalink, seen here on the 
centreline station. The datalink relays imagery from the seeker head to 
the bomb controller and, in return, controls inputs to guide the weapon. 
GBU-15 can be launched in the general direction of its target to lock-on 
after launch once the operator has a clear view of the scene. Depending 
on the speed and altitude of the launch aircraft, GBU-15 has a range of up 





The IDF/AF’s unique F-16Ds 
Israel's F-16Ds have been certified to operate at a much higher take-off 


to 25 miles (40 km). GBU-15 can also be used in a direct attack mode, weight than standard aircraft, 47,994 lb (21770 kg) — an increase of 
locking on to its target before launch. This method does not require the 10,494 |b (4760 kg). Part of this is accounted by an overall increase in 
datalink but can only be used at relatively short ranges. A follow-on empty weight — 20,998 Ib (9525 kg) compared to 17,416 Ib (7900 kg), 
weapon to GBU-15, the powered AGM-130 was introduced in the US which is an indication of how much extra mission equipment has been 
inventory in 1990. Several refinements developed for this system have added to these aircraft. The extent of the changes to Israel's Block 30 
been applied to GBU-15s, such as new forward control fins. The GBU-15 and Block 40 F-16Ds has led to some sources citing the designation 


illustrated here retains the original distinctive triangular fins. ‘IF-16D' to mark them out. 
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ron went to war over the Sinai, in October. The unit 
e form of the Super Mystére B.2 which fought in the Six Day 
a aN DEREING GN TE Operate ANG Tie PHAM Gove Among Israel's diverse and numerous F-16 fleet, its F-16Ds 
stand out as the most curious aircraft. Israel was an early 
customer for the F-16 and the signing of the Camp David peace 
agreement with Egypt paved the way for the delivery of the first 
75 F-16 Block 5/10/15s to the IDF/AF, in 1980. This was the 
Peace Marble | programme, which was followed by Peace 
Marble Il in 1987. The second tranche of F-16s for Israel 
consisted of far more capable F-16 Block 30s - 51 F-16Cs and 24 
F-16Ds. The two-seat aircraft introduced a whole new capability 
to the IDF/AF and a whole new look to the F-16. In a Fort Worth 
factory-approved and -fitted modification, all of Israel’s F-16Ds 
have gained an enlarged spine and associated non-standard 
antennas. These aircraft, which have the local service name 
Brakeet (Thunderbolt), are believed to operate as dedicated 
SEAD Wild Weasel aircraft using an Elisra EW/ESM system. 
Additional Block 40 aircraft were delivered as part of the Peace 
Marble Ill programme, which closely followed the cancellation 
of the indigenous IAI Lavi fighter project in 1988. US political 
pressure combined with technical and funding difficulties 
brought an end to the advanced and audacious Lavi (young lion) 
fighter but, as a quid pro quo, the delivery of 60 Block 40 F-16s 
D was arranged to fill the gap. The F-16Ds in this batch have been 
modified in the same manner as their predecessors. The 
IDF/AF’s Block 30 F-16s are believed to be operated by ‘The 
Valley Squadron’ (109 Tayeset), ‘The Knights of the North 
Squadron’ (110 Tayeset, also identified as ‘The Multirole Fighter 
Squadron’) and ‘The First Jet Squadron’ (117 Tayeset), based at 
Ramat David AB. The Block 40s are believed to be based at 
Hatzor AB, with ‘The First Fighter Squadron’ (101 Tayeset) and 
‘The Scorpion Squadron’ (105 Tayeset). Israel is understood to 
have another two units equipped with F-16Ds —- perhaps ‘The 
Guards of the Arava Squadron’ (144 Tayeset) and ‘The Negev 
Squadron’ (140 Tayeset). The two-seat aircraft operate 
alongside single-seat F-16s in each squadron. This Block 40 
F-16D wears a huge scorpion badge, long associated with 105 
Squadron. 

































Israeli fuel tanks 

The standard external fuel tank fit for the F-16 
comprises two 370-US gal (1400-litre) tanks under 
the wings and a single 300-US gal (1136-litre) tank on 
the centreline. To extend the combat radius of its 
aircraft the IDF/AF introduced a much larger 

600-US gal (2271-litre) drop tank, developed by Israeli 
Military Industries (IMI). Drop qualification testing on 
the tanks was undertaken in the USA, at Edwards 
AFB, where much of the Israeli F-16D stores 
separation testing has been carried out. The IMI 
tanks offer a 50 per cent increase in operational range 
or a 45 per cent increase in patrol endurance. The 
tanks can be loaded empty for take-off and filled 
through an air-to-air refuelling. 
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Elisra Self-Protection Systems 

Israel's Elisra Electronic Systems has a long record of providing airborne self-defence equipment for IDF/AF 
aircraft. The company has developed a range of radar, laser and missile warning systems and an associated 
range of jammers. SPS-2000 is designed to detect, locate and identify airborne and ground-based radars. The 
system is believed to operate in a frequency range of 2 to 18 GHz and can compare any detected signals with 
an onboard ‘threat library’ for instant classification. SPS-2000 is understood to be effective against 
continuous-wave, high-pulse repetition frequency and low-power signal radars. The cockpit display can show 
up to 16 identified and prioritised targets, with a bearing to target and its threat level — as assessed by the 
system. The operator is also alerted by an audio signal. SPS-2000 has been followed into production by the 
more advanced SPS-3000, an integrated radar warning and ESM system that can be built into a dedicated 
jamming system. If the IDF/AF's F-16Ds have a dedicated SEAD capability, as is widely believed, then 
elements of the SPS-2000 and (chiefly) the SPS-3000 systems are almost certain to be fitted. 
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Above and inset: The arrival of the AIM-120 
as an F-16 weapon gave the fighter a true 
BVR weapon to match its already 
impressive ‘close-in’ fighting credentials. 
All the USAF’s AMRAAM combat kills 
(three) have been made by F-16s, including 
one against an Iraqi MiG-25. Wingtip 
‘Slammers’ are now an almost de rigueur fit 
for the USAF’s F-16Cs. 


Left: Pakistan is believed to be the only 
customer to opt for the French-built 
MATRA 550 Magic 2 AAMs for its F-16s. The 
Magic 2 is a manoeuvrable, all-aspect 
weapon with a slightly larger (13-kg/28.7-Ib) 
HE fragmentation warhead than the latest 
model AIM-9 Sidewinders. 
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Above: The US has lagged behind other 
nations in the development of a next- 
generation short-range AAM. This is partly 
due to overwhelming confidence in the 
invincibility of the active-radar AIM-120 when 
used at ranges within 10 km (6.2 miles). As 
part of the search for a new weapon, test- 
firings of the developmental Raytheon Box 
Office AAM were conducted in conjunction 
with the Helmet-Mounted Cueing Sight (front 
cockpit) from Lockheed’s well-known FSD 
F-16B testbed (75-0452). As its future ‘dogfight’ 
missile the US will field the AIM-9X, an 
evolutionary - and not revolutionary —- weapon 
based on the existing AIM-9 Sidewinder. 


Left: The gun remains an integral and 
essential fighter weapon, highlighted by the 
firm adoption of new cannon by the JSF 
development teams. This 79th FS F-16D is 
seen making a firing pass over the Pointsett 
range with its M61A1 20-mm Vulcan cannon. 





Above and below: While AGM-88 HARM capability was notionally 
introduced on USAF Block 30 F-16Cs, these aircraft lacked the 
electronics — and, because of their older engines, the load-carrying 
ability - to fully exploit the weapon. It was only with the 
introduction of the Block 50 and the ASQ-213 HARM Targeting 
System, in 1993/94, that the Viper could begin to act as an effective 
SEAD aircraft. 














Spangdahlem Weasels in action 


Spangdahlem's 23rd FS was the first USAFE unit to receive the F-16C Block 50 in 1993. This 
version of the ‘Viper’ was the first able to employ the ASQ-213 HARM Targeting System (HTS), 
which reintroduced suppression of enemy air defence (SEAD) aircraft to the European theatre. 
This filled the serious capability gap left by the retirement of Spangdahlem’s F-4G Wild Weasel 
Phantoms. 

With the HTS, the 23rd FS could hunt enemy SAMs with AGM-88 HARMs, rather than just 
operate in a reactive mode. The F-16 Block 50 aircraft also boast an Improved Data Modem 
(IDM) which allows them to receive real-time targeting data from Boeing RC-135 Rivet Joint 
Elint-gathering aircraft. 

The 23rd FS first saw action in March 1995 over northern Iraq during an Operation Provide 
Comfort mission to enforce the ‘No-Fly Zone’. A number of HARMs were fired at Iraqi SAM 
radar sites that illuminated a coalition air patrol. In August 1995 the squadron was alerted to 
support Operation Deny Flight and quickly dispatched eight jets to Aviano AB in northern Italy. 
The aim of the deployment was to fill the shortage of NATO HARM-shooters caused by the 
departure of the USS Theodore Roosevelt, and its EA-6B Prowlers, from the Adriatic Sea. 
Within days, the nature of the deployment was changed by the sudden launch of Operation 
Deliberate Force on 30 August. Two more jets and additional personnel were sent to Aviano to 
allow the squadron to fly round-the-clock missions. 

The squadron‘s jets found themselves teamed with US Navy or Marine Corps EA-6Bs and 
USAF EF-111As, to fly close SEAD protection for NATO strike packages. The squadron flew 
daily missions throughout the operation. 

On 8 September 1995 one of the squadron's jets fired a HARM at a Serb radar site that 
attempted to illuminate NATO aircraft. On the following day, the 23rd FS participated in a large 
SEAD raid into the heart of the Serb integrated air defence system around Banja Luka, in 
northwestern Bosnia. HARM missiles were fired ahead of F-15E Strike Eagles which were 
attempting to ‘hard kill’ Serb communications sites with GBU-15s. With the Serb air defences 
largely passive, the 23rd FS began to work in a ‘swing role’ armed with two HARMs, two 
AMRAAMs and two AIM-9s. In the wake of Operation Deliberate Force, the Bosnian Serb air 
force took to the air in an attempt to turn back the Muslim and Croat offensive against Banja 
Luka. HTS-equipped F-16s were one of the few aircraft NATO commanders were able to task 
to chase the ‘No-Fly Zone’ violators inside the Serb SAM ‘rings’ around Banja Luka. 

In the course of Operation Deliberate Force, the 23rd FS flew in excess of 160 sorties and 
fired a total of eight HARMs. It is understood that the squadron was involved in two significant 
engagements in Serb air defences in which HARMs were fired at SAM guidance radars 
illuminating NATO aircraft. Tim Ripley 


Below: While refinement and improvement of the existing AGM-88 continues, a 
programme is also in place to develop a next-generation weapon (inset). Under the 
attention-getting acronym of AARGM (Advanced Anti-Radar Guided Missile), the US 
Navy is investigating fitting the basic HARM missile body with an improved dual- 
band (active and passive) seeker and ramjet propulsion. Such a weapon would have 
longer range, a higher terminal velocity and greatly increased accuracy. If AARGM 
progresses and is adopted by the USAF, the Block 50 F-16CJ will be the primary user. 
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Right: The AGM-65 Maverick ASM 
remains a fundamental F-16 weapon, 
though experience during Desert 
Storm found it to be a ‘workload- 
intensive’ weapon that fast-moving eR ee 
aircraft found difficult to employ : 

effectively. 
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Below: Denmark’s Per Udsen Co. 
has developed the innovative PIDS 
(Pylon Integrated Dispenser 
System) that adds three ALE-40 or 
ALE-47 chaff/flare dispensers to a 
weapons pylon, greatly increasing 
the F-16’s self-defence capability. 
PIDS+ will integrate an active 
missile warning system. 


The F-16 has a wide range of precision-guided 
weapons to choose from. This 421st FS Block 40 
F-16C (right) is seen dropping a 2,000-lb GBU-10 
LGB over a Utah range during a recent Combat 
Hammer exercise. The little-seen GBU-22, which 
mates a Paveway III seeker and fins with a 500-Ib 
Mk 82 bomb, was the first Paveway III LGB to be 
cleared for the F-16 (below right). LGB capability is 
not normally associated with USAF Block 50s as 
they do not routinely operate with LANTIRN pods. 
Not all F-16 ‘bombers’ rely on LANTIRN. This 

we| Pakistan air force aircraft (below) is carrying the 
French Thomson ATLIS II designator pod and 
GBU-10 LGBs. ATLIS II is also used by Thai F-16s. 


Below: One of the latest weapons to be qualified on the F-16 is the GBU-29 JDAM 
(Joint Direct Attack Munition). The JDAM modification adds a new tail section 
housing an INS guidance unit augmented by GPS, and four clip-on fins to a basic 
2,000-lb Mk 84 bomb body. JDAM is intended to provide an inexpensive precision 
attack capability, using existing bombs, that can be carried by any aircraft without 
the need for expensive and sophisticated laser-guidance systems. 
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The USAF’s Air Warfare Center at Nellis AFB hosts the world-renowned 
Red Flag combat exercises each year - or, more properly, each fiscal 
year. In FY99 there will be four Red Flags, beginning in October 1998. 
The F-16s of the AWC’s 57th Wing are heavily involved in each Red Flag 
and the associated Air Warrior exercises. This 57th Wing Block 40 F-16 
(above) heads out onto the ranges with live GBU-10 LGBs. The Eglin- 
based 79th Test and Evaluation Group is also a regular user of the 
Nellis facilities, as evidenced by this ‘OT’-coded (Operational Test) 
F-16, carrying CBU-97 SFW cluster munitions (below). 





Above and right: The 
Persian Gulf remains a 
potential flashpoint and 
there is a consistent 
heavy US presence in 
the region. These 188th 
FS F-16Cs patrol over 
Kuwait and the Persian 
Gulf just off Kuwait 
City, during May 1998. 


Right: The USAF has not 
routinely used its two- 
seat F-16Ds for combat 
missions - unlike the 
dedicated Night-Attack 
F/A-18Ds of the US 
Marine Corps, for 
example. Some of the 
combat experience of 
the Marine aircraft over 
Bosnia has been 
absorbed by the 31st FW, 
which has used 
LANTIRN-equipped 
F-16Ds on operational 
sorties -chiefly to | 
provide a valuable extra 
pair of eyes. In Korea 
the 36th Fighter 
Squadron, 51st Fighter 
Wing (as seen here), 
based at Osan AFB, has 
also tasked its Block 40 
two-seaters with a 
combat scout role. It 
should not be forgotten 
that the USAF’s first 
AMRAAM kill (against 
an Iraqi MiG-25 in 1992) 
was made by an F-16D. 


The new radar is more easily upgraded than the previous 
version, because of greater memory capacity and flight line- 
programmable memory units. This makes it possible to add 
other modes and functions to the radar as they become 
available. The APG-68(V5) also features new modes which 
make the radar easier to operate in air combat, allowing the 
pilot to transition more quickly from long-range modes, 
such as intercept and target sorting, to the snap-shot modes 
needed in short-range combat. 

The standard defensive avionics are based on the Lockheed 
Martin (formerly Loral) ALR-56M RWR. Identified by 
the ‘beer can’ antennas on the wing leading edge, the 
ALR-56M has been retrofitted to all USAF F-16C/Ds. It 
detects and identifies surface and airborne emitters, deter- 
mines the most immediate threats based on their type and 
bearing, and controls the ALE-47 dispenser system. Active 
EW systems are a customer option on the Block 50/52. 

In terms of its mission, one of the most important 
changes on the Block 50 was the introduction of a HARM 
Avionics Launcher Interface Computer, which makes the 
aircraft compatible with the Raytheon AGM-88 High- 
speed Anti-Radiation Missile (HARM). The computer 
allows the aircraft to programme the missile with the 
bearing and range of the target, and generates a HARM 
attack display on one of the MFDs. Originally, the goal was 
to allow the F-16 to operate with other aircraft, such as the 
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F-4G Wild Weasel and RC-135 Rivet Joint, which carried 
dedicated systems to locate and identify emitters. To this 
end, the USAF sponsored the development of the Symetrics 
Improved Data Modem (IDM) for the F-16. The IDM 
simple, relatively inexpensive device that receives electronic 
data over the existing radio channels and supplies it to the 
avionics computer. Wild Weasel or Rivet Joint could 
therefore share target information with the F-16 automatically, 
without using voice radio. 


The ‘Viper’ gets ‘Weasel in a can’ 

In the late 1980s, the USAF still planned to replace the 
F-4G with a Follow-On Wild Weasel (FOWW) to spearhead 
the manned lethal SEAD (suppression of enemy air 
defences) mission, but, by the beginning of 1990, it was 
clear that there would be a long gap between the retirement 
of the F-4G and the introduction of a new aircraft. At a 
conference early in 1990, a USAF officer mentioned that 
one possible solution was a ‘Weasel in a can’ — a podded 
system that would provide an F-16 with some of the capabilities 
of the F-4G’s APR-47 emitter location system. 

Nothing further was heard about this idea for three years, 
but GD and Texas Instruments started a highly classified 
operational and design study. In April 1991, they were 
awarded a secret sole-source contract to develop and 
produce the ASQ-213 HARM Targeting System (HTS) for 











F-16: Block 40 and beyond 


Above: While the Block 40 
dramatically expanded 
the capability of the 
USAF’s F-16 force, the 
basic aircraft was 
struggling under the load 
increasingly being 
placed on it. The heavier 
weight of the F-16 called 
for more ‘push’ from its 
powerplants and this 
was provided by the 
Increased Performance 
Engine (IPE). Both Pratt 
& Whitney and General 
Electric produced IPEs 

- the F100-PW-229 and 
the F110-GE-129, 
respectively. In 
afterburner, these 
turbofans produce over 
29,000 Ib (129 kN) of 
thrust. With this extra 
power the Block 50 could 
haul the fuel and 
weapons demanded by 
its new-found SEAD role. 
This 78th FS Block 50 
F-16C, on a Southern 
Watch patrol in April 
1998, carries the standard 
defence suppression 
load-out of two wingtip 
AIM-120As (Stations 1 
and 9, port and 
starboard), two 
AIM-9Ms (Stations 2 and 
8), two AGM-88 HARMs 
(Stations 7 and 3), two 
370-US gal fuel tanks 
(Stations 6 and 4) anda 
centreline ALQ-184 ECM 
pod (Station 5). The all- 
important ASQ-213 HTS 
pod is carried to 
starboard, on Station 5R. 


Above right: To the 
USAF, a single-seat HTS- 
equipped Block 50/52 

- like these 366th Wing 
aircraft seen over Saudi 
Arabia - is an F-16CJ. To 
save development time, 
the ASQ-213 was 
designed to fit into the 
same physical 
dimensions as the pod 
for the Martin Marietta 
Pave Penny laser spot 
tracker, which was 
already cleared on the 
F-16. The pod measures 
8 in (20 cm) in diameter, 
is 56 in (142 cm) long 
and weighs 85 |b (39 kg). 
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the F-16. The first systems were delivered in September 
1993 and the first batch was delivered by June 1994. 

The principal function of the HTS is to allow the F-16 
to fire the HARM in ‘range-known’ mode. A simple 
passive receiver will determine the bearing of a hostile 
radar, but cannot directly measure its range. If the range is 
known, the HARM can tailor its flight profile accordingly, 
either for increased range or shorter time of flight; and the 
missile can distinguish between two targets on the same 
bearing and at different ranges. The HTS incorporates a 
steerable antenna which can search a wide field of regard 
around the aircraft. Once a target is acquired, the F-16 flies 
a standard manoeuvre which allows the HTS to triangulate 
the emitter and determine its range. 

The system has been upgraded since it entered service, 
including some substantial improvements which were initi- 
ated after the GM-Hughes Precision Direction Finding 
(PDF) system, intended for a definitive FOWW based on 
the F-15, was cancelled in 1994. 

The Block 50/52 arrived on the scene at a time of very 
rapid change at Fort Worth. In the mid- to late 1980s, the 
F-16’s prospects were booming. The USAF was planning 
to sustain a fighter force of 37 active, Guard and Reserve 
wings. The majority would be F-16-equipped, because the 
service planned to retire its A-10s and all future F-15s 
would be F-15E strike aircraft, which were expensive and 
would not be acquired in large numbers. The USAF 
intended, as far as possible, to replace all its F-16A/Bs with 
more modern versions. The result, at the beginning of 
1991, was that the Fort Worth production line was set to 
deliver some 180 F-16s in that year, so many that General 
Dynamics had trouble keeping up with production schedules. 

The picture was to change dramatically. In November 
1989, at the University of Michigan, a meeting took place 
that nobody would have dreamed possible a few years 
earlier: a conference drew Harry Hillaker, a Michigan 
alumnus, and Rostislav Belyakov, chief designer of the 
MiG bureau. It symbolised the passing of the Cold War. In 
a series of budget cuts in the following years, the USAF 
scaled back to 26.5 fighter wing equivalents and its orders 
declined dramatically. By 1994, production was down to 
60-70 aircraft a year. 

GD had also lost its biggest new combat aircraft 
programme, its half-share of the GD/McDonnell Douglas 
A-12, when Defense Secretary Dick Cheney cancelled it in 
the first weeks of January 1991. 


General Dynamics becomes Lockheed 
General Dynamics responded to the defence drawdown 
by selling most of its units. Fort Worth was sold to Lock- 
heed in March 1993. (Lockheed, in turn, merged with 
Martin Marietta in 1995.) Under Lockheed, Fort Worth’s 
operations were streamlined. The company began to use 
more outside sources — particularly for labour-intensive 





parts such as wire harnesses and metal fabrication — to 
stabilise its costs. Like many companies, though, Lockheed 
strove to place more work with a smaller group of sub- 
contractors which agreed to meet certain quality and cost 
goals. Fort Worth shed complete operations: its in-house 
electronics manufacturing centre was sold to Elbit, and the 
former General Dynamics wind tunnel complex at San 
Diego was sold (all tunnel work will now be done in Marietta). 
This allowed Lockheed Martin to reduce the basic cost of 
the F-16, and to position the Block 50/52 as the least 
expensive modern fighter aircraft. In the process, the 
company has learned to become more entrepreneurial in its 
outlook — learning from painful defeats in Finland and 
Malaysia — and has taken steps to keep the F-16 modern 
despite scant funding from the budget-strapped USAF. 
With GPS, the Block 40/50 F-16 is fully capable of 
carrying newly developed, low-cost, accurate weapons such 
as the Boeing Joint Direct Attack Munition (JDAM), 
Raytheon Joint Stand-Off Weapon (SOW) and the Lockheed 
Martin Wind-Corrected Munitions Dispenser (WCMD). 
Essentially, these allow an aircraft flying at medium altitude 
to match the delivery accuracy of a low-level dive attack. 
Gulf experience also showed that the problem of using 
aircraft to provide close air support (CAS) to ground troops 
had not been solved. CAS is defined as airstrikes in support 
of troops who are already in contact with the enemy, and 
the perennial difficulty is that a pilot who is low and slow 
enough to positively identify small, moving targets in a 
confused battle is also low enough and slow enough to be 
shot at by anyone on the battlefield. Before the post-1990 
drawdown, the USAF had looked at many ways of adapting 
the F-16 to the CAS role, ranging from an all-new ‘A-16’ 
with selective armour protection to a modified F-16A 
carrying a General Electric GPU-5/A gun pod. The pod 
was designed around the GAU-13 cannon, a four-barrelled 
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version of the A-10’s 30-mm GAU-8. The pod was fitted 
to 24 F-16As, which were issued to the New York Air 
National Guard. Some of these aircraft were deployed to 
the Gulf, with very little success — vibration made accurate 
shooting almost impossible. 

Since then, however, the CAS model has changed 
completely, due to a combination of the F-16’s digital 
systems, IDM and GPS. In 1996, F-16 Block 40/42s 
fielded a new system called Sure Strike. An observation 
team on the ground uses a GPS and a laser rangefinder to 
locate a target. Its position is uploaded to the fighter by the 
IDM, and, as the fighter comes within line of sight of the 
target, the target is marked by a designation box on the 
HUD. Alternatively, the LANTIRN targeting sensor can 
be slewed automatically to the target. In a 1997 test, this 
technique was extended to the E-8C Joint STARS: the 
exact location of a group of moving targets on the ground 
was downlinked to an F-16, and the pilot used a HUD cue 
to acquire and identify the targets. 
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A further application of the same philosophy is Gold 
Strike, which allows images to be transmitted to the fighter 
cockpit. The images could be acquired by U-2s, RQ-1 
Predator unmanned air vehicles or even satellites, and can 
be manipulated so that they show the target from the pilot’s 
planned direction of attack. Gold Strike allows aircraft to be 
assigned to new targets after take-off, or can be used to 
update pilots on changes in the target area. 

In themselves, such systems make the F-16 more effective 
without any major changes to the hardware on the aircraft. 
Other improvements to the F-16, however, have been 
pioneered by programmes outside the USAF mainstream. 


Israeli innovations 

Unquestionably the most interesting FMS customer for 
the F-16 is Israel, which has modified its F-16s to such an 
extent that the different sub-types have different names. 
The first F-16s delivered to the Israeli Defence Force/Air 


Force (IDF/AF) under the Peace Marble programme were 





Left: Experience in 
Bosnia, where F-16s of 
the Spangdahlem-based 
23rd FS have been active 
as HARM-shooters, has 
underlined the need for 
a more accurate 
targeting system that 
can also respond quickly 
to a changing threat. 
The US is investing 
large sums of money in 
developing real-time 
targeting capabilities, 
and the F-16 is the real- 
world testbed for much 
of this technology. As 
early as 1994, an F-16CJ 
fired an AGM-88 HARM 
over the China Lake 
ranges, in California, 
using target data froma 
satellite. Project Sword 
Bravo, part of the Talon 
Shooter programme 
being run by US Air 
Force Space Command, 
used Sigint data 
collected by a US 
reconnaissance satellite, 
and transmitted toa 
Navy EA-6B which then 
relayed the data to the 
IDM (Improved Data 
Modem)-equipped F-16. 
The F-16 pilot combined 
this information with 
target imagery from an 
undisclosed source (also 
transmitted by the IDM) 
to make a ‘range-known, 
target out of sight’ 
HARM shot. 








PACAF’s 35th Fighter 
Wing, based at Misawa 
AFB, Japan, owes its 
lineage to World War II's 
35th Fighter Group, but 
the forerunner of today’s 
unit was established, in 
Japan, in 1948. The 35th 
Tactical Fighter Wing 
had an illustrious 
combat history in Korea 
and Vietnam and, in 1973, 
it took over the task of 
training F-4 crews, at 
George AFB. This 
mission was expanded 
to include F-105G Wild 
Weasel training and the 
wing soon became the 
sole Weasel training unit 
with the F-4C and, by 
1978, the F-4G. Wild 
Weasel units adopted a 
distinctive ‘WW’ tailcode 
(while the wing’s other 
Phantoms used ‘GA’). 
The operational Weasel 
role, and the ‘WW’ 
tailcode, were passed to 
the 37th TFW in 1981 but 
returned to the 35th in 
1989, when the two wings 
were consolidated. The 
35th went to war again 
during Operation Desert 
Storm, during which 24 
F-4Gs fired 905 missiles 
at Iraqi targets and flew 
1,182 combat sorties. To 
the dismay of many, the 
invincible F-4Gs were 
rapidly slated for 
retirement, and the 35th 
Fighter Wing (and George 
AFB) disappeared in 
December 1992. Six 
months later, the 35th 
was reactivated in 
Iceland but in October 
1994 the numberplate 
transferred to Misawa, 
replacing the 432nd FW. 
The 35th FW parents the 
12th and 13th Fighter 
Squadrons whose Block 
50 F-16CJs now proudly 
wear the ‘WW’ failcode. 
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75 A/B models which were originally destined for Iran. 
They were equipped with the Loral ALQ-178 Rapport III 
EW system and were named Netz (Hawk). 

In 1987-88, under Peace Marble II, Israel received its 
first F-16C/Ds: 51 Block 30 single-seaters, named Barak 
(Lightning) and 24 two-seaters (Brakeet, or Thunderbolt). 
In the following year, after Israel had cancelled the IAI Lavi 
fighter programme, the IDF/AF ordered 60 Block 40s, 
evenly split between single-seat and two-seat aircraft under 
Peace Marble III. The fact that 54 of these 135 aircraft 
were two-seaters indicated clearly that something unusual 
was going on — as did the delivery of the CK-1, an F-16D 
Block 40 equipped specifically as a flying testbed. 

The IDF/AF F-16 programme served two purposes. 
Israel was barred from receiving any dedicated long-range 
strike aircraft, such as the F-15E, and the IDF/AF accordingly 
decided to modify and equip the F-16D as a specialised 
precision strike and defence suppression aircraft. At the 
same time, the modification effort was used to exploit some 
of the technology developed during the Lavi programme. 

The Brakeet was the only F-16 with a rear cockpit 
accommodating a weapon system operator (until the recent 
delivery of similarly modified F-16Ds to Singapore). It 
features a long, box-shaped dorsal spine which accommodates 
additional avionics — the IDF/AF has not disclosed exactly 
which systems are installed, but it has been suggested that it 
is a very effective Elisra EW system that doubles as an accurate 
emitter location system for the SEAD role. All Israeli 
F-16C/Ds have beefed-up landing gear, wheels and brakes, 
allowing the maximum take-off weight to be increased to 
48,000 lb (21772 kg). Some of this increased lift capability 
is accounted for by the greater empty weight. The IDF/AF 
aircraft are believed to carry heavy stand-off weapons, 
including a developed version of the AGM-78 Standard 
anti-radar missile, and Israel Aircraft Industries has developed 
a 600-US gal (2271-litre) drop tank for the F-16. All the 
F-16C/Ds in this group have an Israeli-developed mission 
computer and a modified engine, the GE F110-GE-100A. 


Israel spurs the F-16ES 

In the early 1990s, the IDF/AF started looking for a 
future strike aircraft that would replace the F-4 Phantom 
2000. Still barred from receiving the F-15E, the IDF/AF 
worked with Lockheed on a further improvement of the 
F-16. Quite early in the F-16’s history, designers at Fort 
Worth had sketched a pair of conformal long-range fuel 





tanks which would accommodate almost as much fuel as 
underwing tanks, causing less drag and freeing underwing 
stations for weapons. Another logical change — made 
possible by miniaturised electronics — was to remove the 
drag-increasing LANTIRN pods, build the terrain- 
following radar functions into the APG-68, and install an 
internal FLIR/laser system. A third key feature was an 
improved, more automated cockpit that allowed a single 
pilot to fly a night precision-strike mission, restoring the 
internal fuel capacity otherwise lost to the second cockpit. 

As it happened, the F-16ES (Enhanced Strategic) fighter 
was not sold to Israel. Lobbied heavily by McDonnell 
Douglas, the US government sold the long-range F-15 to 
Saudi Arabia. To placate Israeli interests, the IDF/AF was 
cleared to receive the same aircraft, and selected it as its 
future strike aircraft. However, Lockheed continued to 
develop the F-16ES configuration, and modified an F-16C 
with aerodynamic representations of the fuel tanks and 
FLIR turrets. It was flight-tested between November 1994 
and January 1995. 

The Israeli developments and sales campaigns — both 
successful and unsuccessful — illustrated the F-16’s potential 
as a long-range strike aircraft. A separate and rather 
different programme demonstrated other ways of 
improving the aircraft, and provided a model of how such 
projects could be run. 


Europe’s MLU 

By the mid-1980s, the original European customers for 
the F-16A/B were looking at the improving Soviet threat, 
and at the capabilities of the newer F-16 versions. The 
OCU version of the F-16A was an improvement, but the 
users needed better air-to-air weapons — first of all, the 
BVR AIM-120 AMRAAM -— together with the ability to 
use precision weapons and operate at low level in adverse 
weather. 

The basic outlines of the F-16 Mid-Life Update (MLU) 
programme were defined by Fort Worth veterans and 
senior officers in the partner air forces, many of whom had 
known each other since the earliest days of the F-16 in 
Europe. The result was a radically improved aircraft, which 
used the most modern avionics technology to provide high 
performance at low cost. The development contract, 
awarded in July 1991, was valued at $330 million, and the 
production contract for 301 kits was worth $1.26 billion, or 
about $4 million per aircraft. 
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At the start of the programme, the USAF planned to 
upgrade some of its F-16A/Bs. Although this plan was 
cancelled as the US fighter force contracted, the USAF 
continued to support the MLU and helped to fund develop- 
ment and flight-test. The MLU team built partitions in one 
of Fort Worth’s development hangars to house their offices. 
Engineers, logisticians, production and customer people 
worked as a team, a few seconds’ walk from where the 
MLU prototypes were being modified. A 200-lb (91-kg) 
limit was set on any weight increases resulting from the 
modification programme. 

The MLU features the Northrop Grumman APG-66(V)2 
radar. Compared with the original radar, it has an improved 
transmitter and low-power RF section, and a completely 
new signal data processor. It has 25 per cent more range, 
and supports multiple missile engagements (it is compatible 
with SkyFlash, AIM-7 and MICA as well as AMRAAM), 
It is 110 lb (50 kg) lighter than the APG-68(V)5. 

Three computers in the original F-16 — the fire control 
computer, stores management computer and the HUD 
electronics unit — are replaced by a single modular mission 
computer (MMC) developed by Texas Instruments (now 
Raytheon). The MMC is an Ada-programmed computer, 
using LRUs similar to those developed for the F-22. 

The steam-gauge cockpit instruments are replaced by 
electronic instruments — originally, they were to be 
monochrome, like those of the F-16C, but full-colour 
active-matrix LCD displays were substituted when the team 
realised that they would be no more expensive. The 
original HUD is replaced by a wide-angle GEC-Marconi 
unit based on that of the Block 50/52. All displays and 
lighting are compatible with night-vision goggles (NVGs). 
From the outset, the cockpit and display generator have 
included provisions for a helmet-mounted display (HMD). 
The team judged correctly in 1993 that HMD technology 
was not mature enough to incorporate the system itself, and 
has left it to the customers to choose an HMD. 

Other improvements to the MLU include the Hazeltine 
APX-113(V) advanced IFF system. Distinguished by 
quadruple interrogator antennas mounted ahead of the 
windshield, the APX-113(V) and similar systems represent a 
definite functional improvement over earlier IFF systems 
— and are probably the MLU feature which USAF F-16C 
pilots envy the most. The MLU also includes the IDM. 

New navigation equipment includes a fully integrated 
GPS and — for the first time in an operational aircraft — 


F-16: Block 40 and beyond 


a digital terrain system (DTS). This is built into the 
OSC/Fairchild Defense Data Transfer Unit (DTU). The 
DTU allows the pilot to load mission data into the aircraft 
via an electronic memory cartridge, which plugs into a 
receptacle in the cockpit. In the MLU, the DTU cartridge 
includes a processor which hosts the British Aerospace- 
developed Terprom (terrain profile matching) algorithm. 
When the cartridge is prepared for a mission, the local 
digital terrain elevation data (DTED) data is loaded into it, 
along with the latest data on obstacles. 

DTS determines the fighter’s exact position by matching 
the changing radar altimeter readings to the terrain profiles 
in the database. DTS provides terrain-following information 
to the HUD, at any selected height, and DTS data is used 
to provide the aircraft with an advanced ground-collision 
avoidance system which can determine if the aircraft is in 
danger of striking high ground. GPS and INS provide two 
independent checks on the health of the DTS. 








The 366th Wing 
‘Gunfighters’, based at 
Mountain Home AFB, is 
the USAF’s air 
expeditionary wing — an 
organised composite 
force intended for rapid 
deployments. The wing 
consists of the 22nd ARS 
(KC-135R), 34th BS 
(B-1B), 389th FS (F-16CJ), 
390th FS (F-15C) and 
391st FA (F-15E). The 
389th equipped with 
Block 25 F-16s in March 
1992, but swapped them 
for HTS-equipped 
Block 52s in 1994. The 
squadron has supported 
Operations Provide 
Comfort II (1995) and 
Southern Watch (1996). 
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In 1983 the ‘Swamp 
Foxes’ - the 157th FS, 
169th FW, South 
Carolina ANG - became 
the first Air National 
Guard unit to fly the 
F-16. In 1996 the unit 
became the first Guard 
operator of the Block 50, 
when it exchanged its 
original Block 10 aircraft 
for Block 52s (above). 
The ‘Swamp Foxes’ had 
already taken its F-16s to 
war during Operation 
Desert Storm and flown 
1,750 combat missions. 
The arrival of the far 
more capable Blocks 50s 
completely overhauled 
the combat capability of 
the squadron. In 1997 the 
unit deployed to Qatar 
as part of a USAF 
Expeditionary Force, 
along with F-15Es from 
the 4th Fighter Wing and 
Block 50s of the 20th FW 
(right). The 
Expeditionary Force 
concept calls for the 
simultaneous 
deployment of units 
from regular Air Force, 
Reserve and ANG units, 
on short notice, to 
international trouble- 
spots. The first Air 
Expeditionary Force 
deployments were made: 
to Bahrain, Jordan and 
Qatar, but these were 
‘one-time’ deployments. 
EAF units will now be 
consolidated and begin 
training as coherent 
groups for future crises. 
During its time at Doha, 
in Qatar, the 169th FS 
had an air superiority 
tasking alongside the 
SEAD-optimised F-16CJs 
of the Shaw-based 20th 
FW. During 1998/99 the 
‘Swamp Foxes’ will also 
receive the ASQ-213 
HTS, allowing their 
aircraft to become more 
capable HARM-shooters. 
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In conjunction with an HMD, the DTS provides passive 
ranging to ground targets. The pilot’s look angle to the 
target, combined with the relative heights of the target and 
the aircraft, and the aircraft’s exact position, yield the location 
of the target. A pilot who sees a promising target in passing 
can store its position and hit it with a JOAM or JSOW 
without returning within range of the alerted defences. 

The MLU configuration includes chin pylons for FLIR 
and targeting pods. The basic MLU does not include an 
active EW system, but the Terma EW management system 
can support active jamming and missile approach warning 
systems (MAWS). The airframes are rebuilt to provide a 
total lifespan of 8,000 hours, and the engines are upgraded 
to -220E standard. The first MLU aircraft flew in April 
1995. By early 1998, production conversions were being 
performed in the four customer countries and operational 
test and evaluation was under way. Conversion work will 
continue into 2003, 

The F-16A/B Block 20, currently in production for 
Taiwan, has the MLU avionics system. The first of 150 
Block 20s was delivered to Taiwan in April 1997. So far, 
the US has not supplied AMRAAM with these aircraft, 
which are reportedly armed with AIM-7M Sparrows. 
According to one report, the Republic of China AF 
F-16A/B can fire the MATRA MICA AAM. 


F-16XL and Agile Falcon 


In parallel with these programmes, Fort Worth has 
continued to study improved versions of the F-16 with 
substantial airframe changes. In 1995, the company came 
quite close to launching such a development. 

The first radical development of the F-16 was the arrow- 
winged F-16XL. Based on the F-16A/B airframe, its wing 
was inspired by NASA research on supersonic transport 





technology, but Hillaker directed the project towards an 
emerging USAF need for a new strike aircraft. The longer 
fuselage and the large-volume wing almost doubled the 
fighter’s internal fuel capacity. AMRAAMSs lay in low-drag 
troughs under the wings, and bombs were carried in 
tandem rows rather than on high-drag racks. The net result 
was an 80 per cent improvement in combat radius. 

Two F-16XLs were built in 1983, and the design 
competed against the F-15 Strike Eagle to meet the USAF’s 
Dual Role Fighter requirement. It was not successful: 
LANTIRN pods and the need for two pilots cut into its 
range, and it needed a more powerful engine, which the 
USAF was reluctant to accept as long as the standard F-16 
engine was unreliable. 

Frustrated in attempts to compete in the strike mission, 
GD turned its attention back to the F-16’s basic multi-role 
mission. The trends here were clear. The F-16 was gaining 
weight as it became more versatile, and while engine thrust 
was keeping pace, the wing area remained the same. 
Overall, the fighter’s agility was suffering. At the same time, 
the Soviet Union was rapidly replacing the MiG-21 and 
MiG-23 with the much more manoeuvrable MiG-29. 

In 1986, some officials in the Office of the Secretary of 
Defense expressed doubts that there would be enough 
money to buy new, large and sophisticated stealth aircraft at 
the rates envisaged by the services. They were also 
concerned that those aircraft would be both too costly and 
too sensitive to be exported. Accordingly, in 1986, Defense 
Secretary Caspar Weinberger asked McDonnell Douglas 
and General Dynamics to study growth versions of the 
F/A-18 and F-16. This move gave official blessing to GD’s 
in-house studies of an F-16 variant called Agile Falcon — an 
F-16 with a 25 per cent larger wing, which would be built 
from composites to minimise any weight increase. A 


revised flight control system and larger control surfaces 
would help to remove the fighter’s limiters. GD talked to 
the original European partner countries about joining forces 
on the Agile Falcon. 

By the end of 1988, the Agile Falcon was showing few 
signs of life in Fort Worth. Installing the IPE, adding 
AMRAAM and advanced IFF, and improving the radar all 
enhanced the fighter’s combat performance at far less cost. 
By comparison, the big wing was a large and moderately 
productive investment. Fort Worth’s advanced design 
group started to look at more ambitious ideas with a higher 
payoff. One promising approach combined the philosophy 
of the F-16XL with a more conventional delta wing, based 
on General Dynamics’ Advanced Tactical Fighter design. 
By this time, most of the problems that had prevented the 
F-16XL from fulfilling its potential had been overcome. 
More power was available, because GE was offering an 
F110 variant with the higher-airflow fan of the B-2’s F118 
engine. An internal FLIR/laser system and a single-pilot 
cockpit were feasible, and both P&W and GE were 
working on thrust-vectoring nozzles which would alleviate 
many of the F-16’s handling limitations. 

Gulf War experience showed the need for greater range 
and prompted more interest in such F-16 developments. 
Even defence cutbacks were not all bad news, because they 
caused the USAF’s all-new Multi-Role Fighter (MRF), the 
planned replacement for the F-16, to recede into the misty 
future. Instead of waiting for a new aircraft, Lockheed was 
suggesting by 1993, the USAF might do better to improve 
the F-16, taking advantage of its investment in the design 
and its logistics system. 


UAE prompts new developments 

By 1994, the scene was becoming even more interesting. 
The United Arab Emirates (UAE) had identified a require- 
ment for 80 long-range strike fighters. Rich in oil and poor 
in manpower, the UAE was ready to listen to new and 
innovative ideas. The UAE was also ready to talk to 


Eurofighter and Dassault if the US would not release 
technologies that it considered crucial, and was regarded as 
a reliable ally in the Gulf, so.the US government was ready 
to co-operate with industry. Lockheed committed its 
internal resources to the delta-winged F-16, with the UAE 
as the first target customer. By e 1995, more than 120 
people were working on the project, and 1,000 hours of 
wind-tunnel tests had been completed, and the new fighter 
could have been delivered within 42 months from a go-ahead. 


The delta F-16 (with the the unofficial designation F-16U) 
had a 55-in (1.4-m) fuselage stretch and a 700-sq ft (65-m_’) 
cropped-delta wing. The planform, large-area leading-edge 
flaps, and twist and camber drew on F-22 experience, but 
the structure was conventional, with aluminium alloy ribs 
and spars and composite skins. The wing was bigger in span 
and area, and deeper in section, than that of the XL and, 
together with the fuselage stretch, incre internal fuel 
capacity to more than 15,900 Ib (7212 kg) — well over twice 
that of the F-16C. Wingroot troughs held four AIM-120s, 
and underwing hardpoints could carry four 2,000-Ib (907-kg) 
weapons or eight 1,000-lb (454-kg) weapons in addition to 
a pair of AIM-9s. General Electric was preparing to demonstrate 
a 35,000-Ib (155.60-kN) thrust F110 with a new fan, based 
on that of the F120 engine for the ATF. GE’s Multi-Axis 
Thrust Vectoring (MATV) nozzle was offered as an option. 


Top: The 77th FS 
‘Gamblers’ is one of four 
F-16 units attached to 
the 20th FW, along with 
the 55th FS, 78th FS and 
the 79th FS. The mix of 
camouflage schemes on 
these F-16s is notable. 


Above: Spangdahlem’s 
52nd FW, which operates 
two F-16 squadrons (the 
22nd and 23rd FS), won 
the 1997 Colombian 
Trophy for safety, having 
flown more than 15,000 
sorties and 20,000 hours 
- including 3,000 hours 
over Bosnia and Iraq - 
without incident. 











Lockheed Martin (and General Dynamics before it) has always had access to a few 


began life as the second FSD F-16B. This aircraft served as the J79-powered 
F-16/79 ‘export model’ demonstrator and a testbed for numerous avionics and mission 


having undertaken Helmet-Mounted Cueing System (HMCS) trials for off-boresight 
missiles. Aircraft are also bailed back to Lockheed from the USAF for specific trials, 
such as the F-16ES development programme. 








Above, right and below: F-16 90-0848 is 
a Block 50B F-16D that has served the 
Fort Worth test programme for many 
years. Attached to the F-16 Product 
Support team in the mid-1990s, the 
aircraft has undertaken many systems 
improvements and load expansion 
trials. It is seen in August 1995 (right) 
carrying LANTIRN and an interesting 
weapons load, with an AGM-84 just 
visible under the port wing. Today, 
90-0848 wears revised house colours 
(right and below), reflecting its 
Lockheed Martin parentage. 








The delta F-16 was offered with an improved radar, 
internal FLIR/laser designator system and an improved 
cockpit, featuring three larger MFDs (one hosting a moving 
map display), a new LCD up-front control based on that of 
the F-22, and electronic back-up instruments. 

By the end of 1995, though, the delta had been shelved, 
and Lockheed Martin was proposing a more conventional 
aircraft to the UAE. The customer was wary of committing 
to an untried aircraft with no other customers? but the 
USAF was exhibiting a deliberate lack of interest, because 
the highest levels of the Pentagon had anointed the Joint 
Advanced Strike Technology (JAST) project as the replace- 
ment for the F-16, The delta F-16 — which looked likely to 
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Lockheed Martin test birds 


‘company’ F-16s for test and trials purposes. The best known of these was 75-0752, which 


systems, as the F-16B-2. It ended its days in a distinctive wrap-around green camouflage, 

















Above: The 1996 LOAN (Low- 
Observable Axisymmetric Nozzle) 
programme trialled stealth features 
for the JSF, and its Pratt & Whitney 
JTDE FX650 powerplant. LOAN was 
fitted to an F100-PW-200-powered 
F-16C and ground-run from idle to 
maximum afterburner to measure 
radar cross-section and IR emissions. 
LOAN uses shaping, special materials 
and a special cooling system to 
achieve ‘stealthiness’. It will be 
applicable not only to JSF, but also 
by refit to existing F-16s. . 

























Above: This unmarked 
Block 52 F-16C (93-0537) 
has been much in evidence 
at Fort Worth in recent 
years, undertaking a range 
of weapons carriage tests. 
It is seen here in December 
1994 carrying GBU-10 
Paveway II LGBs. 


















Left: During 1997 this 
secretive Block 25 F-16C 
(83-1120) conducted a brief 
series of tests fitted with a 
highly-modified serpentine 
‘stealthy’ intake, 
reportedly in connection 
with the JSF programme. 












outperform the JAST in every respect except first-day 
stealth, and for much less money — was a direct threat. With 
only a year to go before a crucial down-select in the JAST 
programme, Lockheed Martin may have decided that 
pushing the improved F-16 was politically inadvisable. 


Block 60 for the 21st century 

The legacy of the delta-winged F-16 project is the 
advanced F-16 Block 60 which has been selected by the 
UAE, and is now on offer to Norway and other customers. 
As Lockheed trialled the many new systems and airframe 
features that can be integrated into the next-generation 
F-16, the designation ‘Block 60’ became a nebulous one, 





















and will not be applied until the aircraft is in production. 
Essentially, a Block 60 aircraft combines the features of the 
F-16ES with the system improvements defined for the delta 
aircraft. While it does not match the delta’s performance, it 
will cost less to develop and has more in common with 
earlier F-16s. 

The advanced F-16 has the 48,000-Ib (21772-kg) take-off 
weight of the Israeli F-16s, with associated changes to the 
wheels and brakes, and provision for the conformal fuel 
tanks and 600-US gal (2271-litre) external tanks. The 
combination of the large drop tanks and CFTs increases the 
fighter’s hi-lo-hi mission radius from 460 nm (530 miles; 
850 km) to 630 nm (725 miles; 1165 km), with a load-out 
of two 2,000-lb (907-kg) LGBs, two AIM-9s, two AIM~-120s 
and LANTIRN and ECM pods; the range would be some- 
what greater with internal FLIR/laser and ECM. The new 
tanks provide more options in stores carriage: the CFTs 
make it possible to achieve a respectable combat radius with 
a four-HARM load (tested in 1997) or Harpoons, and 
using either the larger tanks or the CFTs can free the 
centreline station for an ECM pod. 


Engine options 

Both GE and P&W are developing more powerful 
engines to handle these heavy, high-drag configurations. 
General Electric’s F110-GE-129EFE (Enhanced Fighter 
Engine) should be qualified in December 1999 and would 
be available for delivery in 2000. It would have the same 
higher-airflow, higher-pressure-ratio fan design as the B-2’s 
F118 engine, but in the form of an integrally bladed ‘blisk’ 
structure, and the radial augmentor developed for the F120 
and F414. The -129EFE would develop 34,000 Ib (151.21 kN) 
of thrust in its initial form, with available thrust growth to 
36,000 Ib (160.11 kN), and would cost less to maintain 
than today’s F110. 

Pratt & Whitney’s F100-PW-229A had logged over 450 
test hours by early 1998. The -229A uses a fan derived 
from F119 technology, with no variable geometry and a 
cast, one-piece inlet case. Because the fan is more efficient, 
it can develop equal thrust with less core horsepower, 


reducing temperatures and extending the engine’s life — for 
this reason, P&W is proposing to retrofit the new features 
to existing -229 engines. For the advanced F-16, the engine 
would deliver 32,000 Ib (142.32 kN) of thrust initially, 
with growth to 35,000 Ib (155.66 KN). 

Both engines are available with thrust vectoring, and the 
UAE has specifically asked the US to release this technology 


for export. GE’s Axisymmetric Vectoring Exhaust Nozzle 


(AVEN) was successfully tested on the VISTA F-16 in 
1994, while P&W’s Pitch/Yaw Balanced Beam Nozzle 
(P/Y BBN) started flight tests in February 1996 on an F-15, 
under the ACTIVE programme. The P/Y-BBN flew 
during 1998 on the F-16 VISTA, allowing it to simulate 
the flight characteristics of JAST and the F-22. 

Both nozzle designs can deflect the engine thrust 
through 20° in pitch or yaw, providing up to 4,000 Ib 
(17.79 KN) of control force at low speeds. They operate in 
slightly different ways: the P&W engine adds an extra set of 
hydraulic actuators, driven by the flight control system, 
while the GE actuation system is built into the engine. 
Both offer the same basic advantages — more control 
authority allows current FCS limits to be relaxed, and the 
aircraft will enter and exit manoeuvres more quickly. 


Advanced avionics and systems fit 

One of the most important enhancements to the new 
F-16 is the Northrop Grumman sensor suite. Based on the 
APG-68(V)5 radar, it is an integrated system that blends the 
Internal FLIR and Targeting System (IFTS) with an Agile 
Beam Radar (ABR). The ABR has an active array, like that 
of the F-22, comprising a fixed structure with a large 
number of transmit/receive modules. The primary advantage 
is that the beam can be steered almost instantaneously, so 
that radar modes can be ‘interleaved’ — that is to say, the 
radar can switch through two or more modes so rapidly 
that they appear simultaneous. For example, this allows the 
radar to search for surface targets and perform a terrain- 
following function while scanning for airborne threats. The 
active array is more reliable than either a mechanically 
scanned radar or a passive electronically steered array, 


This gaggle of 366th Wg 
F-16CJs approaches a 
tanker over Saudi Arabia, 
in April 1998. Even with a 
heavy defence 
suppression load, the 
IPE engine of the Block 
50 extends patrol time up 
to five hours, using 
external tanks alone. 
The IPE also provides 
invaluable extra ‘push’ in 
such a demanding desert 
environment. However, 
the early days of the 
General Electric F110- 
GE-129 were not without 
their problems. For two 
weeks in January 1995, 
AFMC ‘stood down’ 225 
F110-GE-129-powered 
aircraft in service with 
USAFE, PACAF and ACC 
units. The crash of a 
52nd FW F-16D in 
Belgium on 13 January 
1995, preceded by the 
crash of a Hill AFB- 
based F-16 in October 
1994, prompted a 
precautionary peacetime 
flight restriction until 
the engines were 
inspected and any flaws 
found. F110-GE-129s had 
also suffered blade 
fatigue problems with 
relatively low-timed 
engines and, when 
cracks were found ina 
second-stage fan disc of 
another -129 after the 
January crash, 
inspections were 
ordered on over 400 
engines. The ‘stand 
down’ did not affect 
Pratt & Whitney’s F100- 
PW-229 IPE engine. 





The addition of 
AMRAAM to the F-16 is 
one of the most 
important changes of 
the post-Block 40 era. In 
many ways it marked 
the final transition from 
the F-16’s LWF origins - 
as a Close-in, daytime 
fighter - toa BVR 
aircraft with a hugely 
effective radar and 
missile combination. 
The US has not been so 
successful in finding a 
modern within visual 
range (WVR) ‘dogfight’ 
missile. The January 
1997 decision to acquire 
the Hughes AIM-9X 
evolved Sidewinder, in, 
preference to new 
designs such as 
Raytheon’s Box Office II 
or the BAe/MATRA 
ASRAAM, surprised 
many. AIM-9X is based 
on the existing 5-in 
(127-mm) diameter 
Sidewinder body, which 
many felt was too small 
to take advantage of the 
new engine technology 
used in several other 
highly agile AAMs. A 
possible solution is 
under development at 
the Wright Laboratory 
Directorate, Eglin AFB, 
where the DRM (Dual- 
Range Missile) is taking 
shape in a USAF study. 
DRM would replace both 
AIM-9X and AIM-120 
with a single missile 
capable of WVR and BVR 
engagements. 
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because sources of single-point failures — the transmitter/ 
receiver, its power supply and the antenna drive — are eliminated. 
It is more sensitive and accurate than the existing radar. 

The IFTS comprises two turrets, above and below the 
nose and offset to the left. A wide-field-of-view navigation 
and target acquisition FLIR is installed in the upper turret, 
while the lower unit houses a targeting FLIR with a built- 
in laser designator/ranger. The two systems share a 
common optical path and use a third-generation mid-wave 
IR detector. Modern focal plane array detectors and diode- 
pumped lasers have up to 50 per cent more range than 
older systems, providing longer stand-off distances from 
medium altitudes. The IFTS shares the radar’s signal 
processing hardware. 

The cockpit will be revised substantially. Back-up 
electromechanical instruments will be eliminated, making 
room for three 127 x 178-mm (5 x 7-in) full-colour 
displays, and a new up-front control similar to that of the 
F-22. The least visible changes to the avionics may be the 
most important. The Block 60 avionics system represents a 
major step towards commercial standards, equipment and 
philosophy. “We're trying to stay away from unique military 
interfaces, and we are using Ethernet to move data around. 
Where we have to install new processors, we will be using 
PowerPC and even high-end Pentium chips.” The Block 
60 avionics should cost less, be more easily upgraded, and 
be safe from the problem of diminishing manufacturing 
sources (DMS) which has afflicted military-unique systems. 


Block 60 for the UAE 


The essential United Arab Emirates sale was closed after 
almost five years of intense competition. By late 1997, the 
shortlist had been narrowed to the advanced F-16, Dassault 
Rafale and Eurofighter. In November the UAE announced 
a $2.6 billion order for 30 Mirage 2000-9s and upgrades for 
33 earlier Mirage 2000s. Until this order was announced, 
the Rafale was widely believed to be the leading contender. 
The Mirage 2000 acquisition was scen largely as a placatory 





move towards France, one that left the way open for the 
UAE?’s ‘true’ next-generation combat aircraft. 

On 12 May 1998 US Vice President Al Gore, together 
with His Highness Sheikh Khalifa bin Zayed Al Nahyan, 
Crown Prince of Abu Dhabi and Deputy Supreme 
Commander of the UAE Armed Forces, announced the 
UAE?’s decision to acquire 80 F-16 Block 60s, in a deal 
worth approximately $7 billion. The fast-paced programme 
will see the first Block 60s flying in 2001, with deliveries in 
the following year. All 80 aircraft will be handed over by 
the end of 2004. The contract includes weapons, to be 
acquired directly from the US government, spares and 
support, and the development costs of the Block 60. 

“We were feeling good about our competitive position, 
and about the relationship between the UAE and the US 
government, but it was not in the bag right up to the end,” 
remarks Block 60 programme director John Bean. 

Bean considers that the Block 60 was competitive with 
the Rafale and Eurofighter in its sensor suite, electronic 
warfare (EW) equipment and propulsion, “and we offered 
superior weapon integration, because of our experience. 
Our big strength was supportability.” The F-16, he says, 
has a proven record in terms of reliability and the number 
of people required to support the aircraft, “and everything 
we did to the Block 60 makes it better.” 

The contract includes weapons and a support package, 
including spares, maintenance training and some pilot 
training. The support package will not be any more dependent 
on contractor people than most F-16 sales, says Bean. One 
difference, however, is that Lockheed Martin will be the 
sole agent for support of the entire system; normally, 
‘sovernment-furnished equipment’ such as the engine is 
separately supported. 

Norway, too, has shortlisted the advanced F-16 and 
Eurofighter. The Royal Norwegian AF intends to acquire a 
modern multi-role fighter as it transitions between its 
F-16A MLUs and the future JSF, and as a hedge against 
delays in the new fighter. 


British Aerospace has claimed that an air force with two 
squadrons of Eurofighters is more capable than a force of 
“three squadrons of third-generation aircraft, or their 
projected developments” — a comparison that is clearly 
aimed at the advanced F-16, and reflects the fact that 
Eurofighter will be more expensive than even the top-of- 
the-line ‘Viper’. 

This sweeping claim of superiority is open to question. 
With conformal tanks and large drop tanks, the F-16’s 
hi-lo-hi combat radius of 630 nm (1166 km), based on 
flight-test data, is not far short of the Eurofighter’s esti- 
mated 750 nm (1390 km). Eurofighter requires an external 
pod for a FLIR/laser installation, and has a mechanically 
scanned radar — Eurofighter is currently alone among 
fighter producers in insisting that such a radar is still a 
superior technical approach (though no-one has yet made 
the glamorous new active array technology work reliably in 
a service aircraft). The Eurofighter should be a more 
effective BVR interceptor than the F-16, with superior 
supersonic acceleration and agility, and four AMRAAMSs in 
a low-drag installation. 





One great advantage that the F-16 has over its competitors 
is its extensive combat experience. The F-16 was already a 
proven veteran when Iraq invaded Kuwait in August 1990. 
F-16s were the first air-to-ground aircraft in-theatre, and by 
the start of Operation Desert Storm, in the early hours of 
16 January, the F-16 was the most numerous type in the 
theatre, totalling 249. Rapid deployment to the Arabian 
peninsula from the eastern United States required 16 hours 
of non-stop flying by the aircraft. There were no air aborts. 
Upon arrival, the F-16s were immediately put on alert 
status and were soon flying combat air patrol missions. 


Combat veterans 

The USAF’s F-16s, ranging from the GPU-5 cannon- 
armed F-16As of the New York ANG to the most modern 
Block 40/42s, flew 43 per cent of all USAF strike sorties: 
13,480 sorties, with about 4,000 at night. The average 
sortie duration for F-16s was 3.24 hours, and almost every 
mission involved air refuelling. 

F-16s scored no air-to-air kills during the war; the Iraqi 
air force seldom ventured very close to Iraq’s borders, and 





Above: The ‘swing’ 
capability of the F-16C is 
well-illustrated by these 
LANTIRN-equipped 
Block 40s armed with 
AIM-120s, AIM-9s, LGBs 
and rocket pods. 


The ‘big spine’ F-16D 


modification has been 
applied to both Block 30 
and Block 40 IDF/AF 
aircraft. Serials of Block 
30s begin with a ‘0’, while 
Block 40s begin with a ‘6’. 
This Israeli aircraft is 
operated by 105 Tayeset 
(squadron), ‘the scorpion 
squadron’, based at 
Canaf 4, Hatzor. Like all 
the Israeli squadrons that 
operate the F-16D 
Brakeet, 105 Tayeset has 
a mix of (approximately 
13) F-16Ds alongside a 
similar number of F-16Cs. 





Israel's ‘big spine’ F-16Ds 
(above) still have an air 
of mystery about them 
and any information 
regarding their missions 
and capabilities remains 
speculative. However, 
the acquisition of 
similar aircraft by 
Singapore (top) - which 
shares some 
geopolitical similarities 
with Israel - points toa 
solid and desirable 
combat capability. 





F-15Cs were tasked with the air superiority mission, so this’ 


was hardly an indictment of the design. Also, the USAF 
F-16s did not carry medium-range AAMs — the long devel- 
opment of the AMRAAM was just drawing to its end, and 
the missiles had not been issued to squadrons, and the 
F-16A(ADF) had not yet fired its first AIM-7. 

Another missing asset — and a more crucial one — was 
LANTIRN. This system had also undergone a lengthy 
development, and the 25 targeting pods that were available 
in the Gulf were assigned to F-15E units. Only 72 of the 
F-16s in-theatre received the LANTIRN navigation pods. 
The Block 40/42s were missing the sensor that they had 
been specifically designed to use. 





Most missions were straightforward bomb-dropping, 
usually 2,000-lb (907-kg) Mk 84s. The F-16 had demon- 
strated at Osirak and in many peacetime tests and exercises 
that it could deliver dumb bombs quite accurately — but 
from a low-level dive attack. In the Gulf, the intense low- 
level threat from anti-aircraft artillery (AAA) and surface- 
to-air missiles (SAMs) forced the bombers to attack from 
slant ranges between 17,000 and 20,000 ft (5181 and 6096 m). 
Another factor that degraded accuracy was that many bomb 
releases were made at supersonic speed — an envelope 
where many weapons had not been thoroughly tested. The 
net result was that the circular error probability (CEP) of 
Mk 84 releases grew from 30 to 200 ft (9.1 to 61 m). 


Baghdad blues 


On 19 January 1991 the coalition command decided to 
“see if we could send F-16s to downtown Baghdad and get 
away with it,” as one observer put it. A huge Vietnam-type 
strike package was assembled for the first daylight raid on 
the downtown suburbs, comprising 64 F-16s accompanied 
by F-4Gs, EF-111 jammers and F-15 MiGCAP escorts. “It 
was ugly, to put it mildly,” commented another source who 
has reviewed the classified mission reports. “It was a gorilla 
gaggle where everything you could think of went wrong.” 

The F-16s were from different units. Some had F100 
engines and others had F110s, and the more powerful GE- 
engined aircraft cruised faster. Combined with jinking to 
avoid the heavy radar-guided flak that started 50 nm (58 
miles; 92 km) into Iraq, this stretched out the formation, 


Though not strictly relevant to the story of 
the modern F-16, Israel's spectacular attack 
against the lraqi Osirak reactor facility, in 
1981, was the first graphic illustration of the 
combat capability of the F-16. 


In 1968 the Soviet Union supplied Iraq with a small 
nuclear ‘research’ reactor ‘and laboratory facilities at 
Al-Tuwaitha, about 12 miles (19 km) south of Baghdad. 
In 1975 France agreed to build the much larger 
70-MW Osiris reactor, ostensibly for peaceful use. 
From then on, Saddam Hussein's Iraq strove to obtain 
the knowledge needed to build nuclear weapons, with 
the raw materials obtained from this facility. 

The reactor site was named Tammuz 1. After 1977 
the Iraqis renamed Osiris as Osirak. Osiris was the 
Egyptian god of the dead but, as Egypt had made 
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attack on Osirak 


peace with Israel, the Osirak name was a sign that 
Iraq was picking up the lead in the Arab fight against 
the Jewish state. France continued to supply essential 
nuclear weapons ingredients for the Osirak facility, 
including highly enriched uranium not required by a 
civilian ‘research’ plant. Other assistance came from 
Italy. Though the Tammuz facility was attacked by 
Iranian aircraft on 30 September 1980, it was not 
seriously damaged. With firm evidence to back up its 
belief that the reactor would be used only to build 
weapons, Israel launched an attack of “anticipatory 
self-defence” shortly before the reactor was to be 
switched on, and before any radioactive contamination 
would make an attack impossible. 

Operation Babylon was launched on Sunday 7 June 
1981 when two groups of four F-16As, escorted by six 
F-15Cs, made the 600-mile (966-km) journey to the 


Sixteen years after the 
Osirak attack, in late 
1997, the IDF/AF put 
one of the Osirak 
aircraft on show (F-16A, 
129 — 78-0322). In June 
1981 this aircraft was 
operated by ‘The First 
Fighter Sqn’, but today 
ds attached to ‘The 
Negev Sqn’ (253 
Tayeset). The newly- 
applied mission 
marking is self- 
explanatory. 


Iraqi reactor. The F-16s 

were aircraft from ‘The 

First Fighter Squadron’ 

(101 Tayeset) and ‘The 

Northern Knight 

Squadron’ (110 Tayeset). 

The aircraft departed 

from Etzion AB, in the Sinai and made a dog-leg, to 
avoid Jordan, routing over Saudia Arabia to Iraq. Each 
F-16 was carrying two 2,000-lb Mk 84 bombs. Much 
time and effort had been devoted to developing the 
right kind of accurate dive bombing tactics that would 
ensure the slick bombs would penetrate the protective 
cupola around the reactor. The F-16s were also going 
further, with a heavier load, and for longer than any 
other F-16 had ever done before — all through hostile 
territory while avoiding USAF AWACS. 

The F-16s flew at low level, down to 100 ft (30 m), 
through valleys and around mountains, cruising at 360 
kt (665 km/h; 413 mph). They became the first F-16s 
to ever jettison fuel tanks alongside live Mk 84 bombs. 
Time on target was 17.35 (local). The F-15 escorts 
zoom climbed to 20,000 ft and set up a BARCAP 
between the targets and six nearby Iraqi airfields. The 
F-16s climbed to 5,000 ft (1524 m) and bombed in a 
38° dive from 4,000 ft (1219 m), carefully calculated to 
stay out of the Mk 84's lethal fragmentation envelope. 
The F-16's CCIP bombing system put 16 bombs right 
on target — all hit within 40 ft (12.2 m) of each other. 
The reactor facility was completely destroyed but the 
nearby uranium storage compound was undamaged, 
as planned. Though some AAA fire followed the 
escaping aircraft, none was hit. All 18 returned safely. 





and the last group was minutes away from the initial point 
when the first F-16s and the escorts arrived in the target 
area. The EF-111s jammed radars in the target area, the 
F-4Gs launched HARMs, and the first F-16s egressed the 
target unscathed — but without bombing, because an under- 
cast had covered the objectives. As the last F-16s 
approached their IP, the weather cleared — but that meant 
the defences could see them, too, and the F-4Gs had fired 
all their HARMs. Two F-16s out of the final group were 
shot down, and both pilots ejected. 


Gulf War tactics 

F-16s were also used as medium-altitude level bombers 
in a renewed attack on Osirak. Again, a large strike package 
— 60 aircraft, including 32 F-16s — was sent against a heavily 
defended target. In this case, the attack was frustrated by 
smoke pots located around the facility, which prevented 
accurate bombing. The following night, eight F-117s went 
in without escorts and severely damaged the facility. 

F-16s were also used in the close-support role. Forward 
air controllers (FACs) flying F-16s known as ‘fast-FACS’ or 
‘killer scouts’ led the air campaign to free Kuwait. Arriving 
attack aircraft would take instruction from these fast-FAC 
aircraft, working a designated map-grid area known as a 
killing box. The airborne FAC would in turn direct other 
strike aircraft to targets that were being reported by the 
advancing ground troops. Two fast-FACs worked each 
15-nm (22.5-mile; 36-km) square box. F-16s in the CAS 
and battlefield air interdiction (BAI) roles were armed with 
AGM-65 Maverick ASMs (450 were fired and 360 
armoured vehicles were claimed destroyed) and the CBU-87 
cluster bomb as well as Mk 82 and Mk 84 dumb bombs. 
Newer Block 40s, with GPS, were tasked with night 
attacks against ‘Scud’ missile launchers — the GPS made it 
easier to search for targets which had been located by Joint 
STARS battlefield surveillance aircraft. 

The USAF acknowledges three F-16s lost in combat 
over Iraq — the two losses on 19 January and a third aircraft 
shot down by a SAM on 27 February — plus one non- 
combat loss, due to a fuel leak. 

During 1992, F-16s operating over Iraq finally received 
the AMRAAM missile. On 27 December 1992, an F-16D 
achieved the USAF’s first F-16 kill, and firss AMRAAM 
kill during Operation Southern Watch. The target was a 


MiG-25, on one of several Iraqi sorties that day that tested 
the integrity of the ‘No-Fly Zone’ over southern Iraq. 
Weeks later, on 17 January, an F-16 from the 23rd Fighter 
Squadron detached to Incirlik AB in Turkey shot down 
another MiG — either a MiG-23 or a MiG-29 — over 
northern Iraq. 

Within months, USAF F-16s were deployed to secure 
another ‘No-Fly Zone', above Bosnia-Herzegovina, under 
Operation Deny Flight. On 28 February 1994, Serbian 
Galeb light attack aircraft violated the ‘No-Fly Zone’ and 
bombed a factory in Bosnia. Two F-16 Block 40s from the 
86th Wing were shadowing the Jastrebs, and were authorised 
to attack them. As the Jastrebs attempted to escape, the lead 
F-16 shot down one with an AIM-120 and, closing on the 
targets, shot down two more with AIM-9M Sidewinders. 
Two more F-16s from the same squadron joined the action, 
destroying a fourth Galeb with an AIM-9. 
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Egypt is an important 
F-16 customer. In June 
1990 it signed a deal for 
34 F110-powered Block 
40s (Peace Vector III), to 
join the 82 earlier-model 
F-16s already in service. 
Block 40 deliveries began 
in October 1991, followed 
by 46 additional aircraft 
(Peace Vector IV) in 
1994/95. A fifth batch of 
21 Block 40s was ordered 
in May 1996. Egypt 
currently has eight F-16 
squadrons at four bases, 
All the early-model 
aircraft (Blocks 15 and 
32) have been upgraded 
to Block 40 standard, in 
Egypt with US aid. 












The F-16A/B Mid-Life Update transforms 343 existing Block 10 and 15 A 
aircraft of the Belgian, Danish, Dutch and Norwegian air forces into aircraft | The first TVI aircraft, the 
with virtually all the combat capability of the latest Block 50 F-16s. The most USAF Block 15 F-16A, 
fundamental MLU advance for the European nations is the transformation conducted early weapons 
of their day-only F-16As into all-weather, night-capable BVR aircraft. trials in the USA and 1s 

The upgrade adds a Texas Instruments Modular Mission Computer seen here dropping a 
(MMC), built on MIPSCO R3000 32-bit RISC processors, in line-replaceable | GBU-12 Paveway Il, 
modules. The MMC provides 47 times the processing power and 12 times | While carrying LANTIRN 
the memory of the equipment it replaces. The AN/APG-66(V)2 radar can pods. 
engage six targets with AIM-120s, and simultaneously track-while-scan 10 
others. The cockpit incorporates two 10 x 10-cm (4 x 4-in) Honeywell active 
colour LCD MFDs, replacing the single existing monochrome display. 

The first five Trial Verification Installation (TVI) aircraft were rebuilt at 
Fort Worth. The first was a USAF Block 15 F-16A (80-0584) — the only 
USAF aircraft that will be built to MLU standard. It made the maiden flight 
of an MLU aircraft on 28 April 1995. The second TVI F-16 was a Royal 
Danish Air Force F-16B (ET-204). These two were delivered to Edwards 
AFB in June 19985, for initial Development Test and Evaluation (DT&E), 
where they remained. Testing of the first phase of MLU software (‘Tape 1') 
was completed in December 1995. The Dutch and Norwegian TVI aircraft 
arrived at Edwards in January 1996, later than expected due to 
engineering problems, while the Belgian aircraft remained at Fort Worth. 

The TVI F-16s were followed by four ‘lead the fleet’ aircraft, which were 
upgraded in Europe: Belgium, F-16B-15 (FB-21), Denmark, F-16A-10 
(E-188), the Netherlands, F-16A-10 (J-251), Norway, F-16B-10 (306). From 
August 1996 these (initially seven) F-16s made up the Operational Test 
and Evaluation (OT&E) team, based at Leeuwarden AFB, in Holland. 

The production phase of the MLU is scheduled to run from January 
1997 to 2003. Five EPAF (European Partner Air Force) facilities will 
undertake the modification work: SABCA Gosselies, Belgium; Aalborg 
RDAF depot, Denmark; Fokker Woensdrecht and the DMVS depot at 
Woensdrecht, the Netherlands; Kjeller KNL depot, Norway. 

The number of aircraft scheduled to be modified is as follows: 
Belgium, F-16A-15 (84), F-16B-15 (6); Denmark, F-16A-10 (24), F-16B-10 
(5), F-16A-15 (24), F-16B-15 (8); the Netherlands, F-16A-10 (5), F-16B-10 
(4), F-16A-15 (107), F-16B-15 (20); Norway, F-16A-10 (20), F-16B-10 (4), 
F-16A-15 (25), F-16B-15 (7). The first operational MLU unit was the Royal 
Dutch Air Force's 322 Squadron, which reached IOC in mid-1998. 























Below: The integration of a Helmet-Mounted Cueing System 
is not a primary goal of the MLU, but such a system was tested 
on a Dutch F-16B over 18 flights from Eglin AFB during 
June/July 1998. Systems flown included the Honeywell ‘Look 
and Shoot’, and GEC Marconi Viper I and IV helmets. 
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Right: ET-204 became the first 
MLU F-16 to fire an AIM-120 
AMRAAM, with this test at Eglin 
AFB, on 12 December 1997. Two 
fast-moving, manoeuvring drones 











This stripped-down 
Greek air force Block 30, 
seen at Fort Worth in 
July 1996, provides some 
clues to the extent of the 
ASPIS (Advanced Self- 
Protection Integrated 
Suite) ECM system 
upgrade now being 
pe hy all Greek F-16s. 
ASPIS adds new radar 
warning receivers and bi. 

an internal ALQ-187 ™ ane i 
jammer, all linked to 
countermeasures y 
dispensers. The new that - aay” 
antennas are marked by 
the yellow primer areas 
and the bulged extended 
tail houses the jammer. 
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The total number of F-16 kills varies according to the 
definition of an official kill. Lockheed Martin gives the 
number as 69. IDF/AF pilots claim 52, most during the 
1982 air battles over Lebanon. The Pakistan AF has an official 
total of 11 kills against Afghan MiGs and Sukhois; unofficially, 
the total is 13, but two are not mentioned because they 
resulted from a generous interpretation of ‘hot pursuit’ and 
occurred on the wrong side of the border. Venezuelan AF 
pilots shot down three rebel aircraft — two OV-10s and a 
Tucano — during a November 1992 coup attempt. Adding 
the non-official Pakistani kills and the Venezuelan shoot- 
downs to the list brings the F-16’s total kills to 74. 

No F-t6 has been shot down by an adversary in air-to-air 
combat — although it is believed that one Pakistan Air 
Force F-16A was shot down by another when a flight 
leader was tracking an Afghan Su-22 ‘Fitter-H’ and fired an 
AIM-9L, but the missile switched lock. 


USAF operations over Bosnia 

The Serbian air force has not played a major role in 
combat operations since February 1994, but USAF and 
other NATO F-16s have been heavily involved in air-to- 
ground operations in support of peacekeeping activities. In 
late 1994, NATO commanders realised that the Serb 
military was being intractable, and that targets that had been 
deliberately located close to the civilian population might 
have to be hit. Consequently, the 31st Fighter Wing at 
Aviano AB, Italy accelerated its LANTIRN training 
programme, and had mission-ready Block 40s equipped 
with LANTIRN by December 1994. 

The first F-16 LGB attack was aimed at a Bosnian Serb 
ammunition dump at Pale, in May 1995. A more intensive 
series of strikes started in August 1995, under Operation 
Deliberate Force. F-16s dropped more than 300 LGBs, 
with 90 per cent effectiveness and no observed collateral 
damage. Most missions were flown with only the targeting 
pod, because they were operating at medium altitude — where 
the navigation pod’s terrain-following radar is unnecessary — 
and because two pods increase drag and reduce range. 

Using GPS co-ordinates, the F-16’s onboard avionics 
could aim the LANTIRN’s IR imager towards a target 
located by a reconnaissance UAV or other assets. LANTIRN 
images allowed pilots to check whether weapons had 
guided correctly and could be reviewed on videotape for 
post-mission bomb-damage assessment. 





One USAF F-16, flown by Captain Scott O’Grady, had 
been shot down by an SA-6 missile over Bosnia in June 
1995. O’Grady was rescued six days later by a force 
escorted by HARM-carrying Marine Corps F/A-18s. 
When Deliberate Force started, weeks later, the Aviano 
F-16s were supported by eight F-16C Block 50s from 
Spangdahlem AB, Germany, carrying HARMs and 
equipped with the ASQ-213 HARM Targeting System. 
Nine HARMs were fired during Deliberate Force, and all 
were judged effective in shutting down the targeted radars 
(though this does not necessarily mean that they hit or 
destroyed their intended targets; the US has been very coy 
about revealing the true accuracy of HARM shots by both 
F-16s and EA-6Bs over Bosnia). No aircraft were fired on 
when the Weasels were in the vicinity, despite the fact that 
they were operating at medium altitudes within range of 
radar-guided SAMs. 





Greek F-16s tend 
towards unusual 
configurations. Hellenic 
air force Block 30 aircraft 
are the only F-16Cs with 
a searchlight, for night 
interceptions, on the 
starboard front fuselage. 
The Block 50 aircraft 
were the first of that 
version to be built with 
the ‘birdslicer’ antennas 
for the Advanced IFF 
system, above the nose. 


Below: Turkish F-16Cs 
have been valuable 
participants in NATO air 
operations over Bosnia, 
with aircraft deployed to 
Ghedi, in Italy. Turkey’s 
F110-powered Block 40s 
are well equipped with a 
full GPS/INS navigation 
suite, APG-68(V) radar 
with terrain-following 
modes, modified 
chaff/flare dispensers 
and the ALQ-178(V)3 
Rapport Il] RWR/ECM 
system — note the 
additional antennas on 
the fintip, nose, 
extended tail and inlet. 
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Left: The 44th F-16 for 
Turkey (of 158 acquired 
under the 1983 Peace 
Onyx | deal) was built, by 
TAI, to Block 40 
standards. All previous 
aircraft had been Block 
30s. Turkey became the 
first export operator of 
the LANTIRN system 
when 161 Filo, based at 
Bandirma AB, took 
delivery of its first 
LANTIRN-capable 
aircraft in February 1994. 
The squadron was 
operational by the end of 
1996. Deliveries of 60 
new Block 50s are now 
underway. 


Right: A red lightning 
bolt badge marks this 
Royal Thai Air Force 
F100-powered F-16A as 
an aircraft of 103 
Squadron, based at 
RTAFB Korat. The 1987 
Peace Naresuan | deal 
saw Thailand acquire 15 
Block 150CU F-16As and 
four similar F-16Bs. 








Above: Thailand’s F-16s 
are not F-16Cs, but they 
are significant in that 
they became the very 
last Block 15 aircraft to 
be built. Under the Peace 
Naresuan I! deal, 
Thailand received 12 
Block 15OCU F-16As and 
four F-16Bs between 
September 1995 and 
February 1996. These 
rounded off Block 15 
deliveries for LMTAS, at 
983 aircraft - the largest 
F-16 production block. 
The new Thai aircraft 
formed 403 Squadron, 
and carry a black cobra 
badge. They are based at 
RTFB Takhii. 


The Aviano Block 40 aircraft have also flown airborne 
forward air control (AFAC) missions, using GPS, 
LANTIRN, the standard Mk 66 ‘Willie Pete’ white- 
phosphorous marking rocket and, more recently, the Sure 
Strike datalink system. The AFAC pilots loiter over the 
battle area, maintaining communication with ground 
troops, and identify friendly locations and enemy targets. 
The result: when other F-16s roll in for an attack, the 
targets are already identified and marked, whether by Sure 
Strike, a laser or rockets. 


F-16 in the USAF: today and tomorrow 

As it heads towards the end of the 1990s, the USAF is 
more dependent on the F-16 than ever. The retirement of 
the F-111 means that the F-15E force is stretched thinly to 
cover deep-strike missions, and the precision-strike and 
SEAD capability of the F-16 is essential. The shrinkage of 
the USAF fighter force has resulted in an unplanned reduc- 
tion in the average age of the aircraft in the fleet, as the 
older aircraft are retired. Active USAF units will soon be 
flying only the latest Block 40/42 and Block 50/52 
versions, and many ANG and Reserve units will have F-16Cs 


F-16ES: ‘Enhanced Strategic’ 


The proposed long-range F-16ES strike aircraft was originally developed to win orders in Israel. It 
added two conformal fuel tanks (CFTs) with 3,200 Ib (1452 kg) of extra fuel that extended the 
aircraft's range (with two 2,000-lb bombs and four AAMs) to 1,025 miles (1650 km). This was a 
40 per cent increase over the existing Block 50 F-16C. To prove these changes, a single Block 25 
F-16C (83-1120) was bailed back from the USAF and fitted with representative CFTs and attack 
sensor housings on the nose. It first flew in this ‘Enhanced Strategic’ configuration on 5 
November 1994 and made 21 flights until the test programme was completed in January 1995. 
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of earlier blocks; by mid-1997, most of the 270 F-16A(ADF) 
variants had been retired, leaving only five ANG squadrons. 
The F-16, meanwhile, has become the first USAF fighter 
to win both Gunsmoke — the service’s air-to-ground 
weapons competition — and William Tell, the air-defence 
missile-firing meet. 

The replacement of the F-4G by the F-16C Block 50/52 
remains controversial, and there are die-hards who will 
argue that one pilot cannot fly the complex mission. 
However, the F-16 Weasel operators counter that the 
F-16’s faster computers and more modern displays make up 
for the difference. The system becomes more effective as its 
software and hardware are upgraded — an easier task than it 
was with the older computers of the F-4G — and the 
Weasel mission itself has changed with the introduction of 
the IDM, which permits much closer integration of 
Weasels, non-Weasel F-16s (including LANTIRN- 
equipped Block 40/42s) and other assets such as Rivet Joint 
and EA-6Bs. However, despite all arguments to the 
contrary there is an obvious message in the fact that Israel, 
and now probably Singapore, operate two-seat SEAD- 
dedicated F-16s. 

With a range of new air-to-ground weapons, and the 
pending introduction of the AIM-9X, helmet-mounted 
display and the Link 16 datalink, the USAF’s F-16 force 
will continue to gain in capability in the early 2000s. 
Currently, plans call for the first JSFs to arrive in 2008, so 
the F-16 will still constitute more than half the USAF’s 
fighter force in 2010. Given probable JSF production rates, 
it is still likely to be the USAF’s most widely used fighter 
until almost 2020. 


Block 40 and Block 50 abroad 

The key to the F-16 story is that it extends far beyond its 
home in the United States. By far the best-selling fighter of 
its generation, the F-16 is operated by 19 air forces, which 
have ordered more than 4,000 aircraft. Of those customers, 
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14 have reordered the aircraft. In early 1998, the F-16 was 
involved in 11 active sales competitions. 

Apart from Israel six countries have acquired the F-16 
Block 40/50: Turkey, Korea, Singapore, Bahrain, Greece 
and Egypt. The first two countries have established 
assembly lines for the fighter. 


Production in Turkey and Korea 

Turkey ordered 132 F-16Cs and 24 F-16Ds under the 
Peace Onyx programme in September 1983. All but the 
first eight aircraft were assembled in Turkey by Tusas Aero- 
space Industries (TAI), and deliveries started in October 
1987. From the 44th aircraft, the TAI line standardised on 
the Block 40. TAI has also built 46 F-16C/D Block 40s for 
the Egyptian AF, under the Peace Vector programme. In 
March 1992, Turkey placed a follow-on order for 80 F-16 
Block 50s (including 12 two-seaters), with deliveries 
continuing into 1999. Turkey’s aircraft have been equipped 
with LANTIRN pods and carry the Israeli-developed 
600-US gal (2271-litre) fuel tanks. 

Korea had taken delivery of 40 F-16C/Ds before 
embarking on a more ambitious programme to acquire and 
co-produce 120 modern fighters. In December 1989, after 
a hard-fought competition, the Korean government 
announced the selection of the McDonnell Douglas (now 
Boeing) F/A-18 Hornet; shortly thereafter, this decision 
was overturned and the F-16C/D Block 52 was selected 
instead. The first 12 aircraft were delivered from Fort 
Worth, the following 36 were built in a staged transition 
from US to Korean assembly, and the final 72 are being 
built by Samsung Aerospace, at a peak rate of 30 per year. 
Some 80 per cent of the airframe is Korean-built in the last 
phase. Deliveries started in December 1994, and Korea’s 
F-16s will be equipped with the ITT/Northrop Grumman 
ALQ-165 EW system. They are also the first LANTIRN- 
equipped Block 52s, and have an AIFF system on order. 

Egypt had received 42 F-16A Block 15s and 40 Block 
32s before 1990. In June 1990, Egypt ordered 47 F-16C/D 
Block 40s, which were delivered from late 1991. They 
have been followed by the 46 aircraft that were built in 





Turkey by TAI, and by 21 US-built aircraft ordered in 
May 1996. All are Block 40s, and are equipped with 
LANTIRN, Harpoon anti-shipping missiles and GBU-15 
glide bombs. Egypt was one of very few F-16 operators to 
use the AIM-7 missile, which has been fitted to Block 30 
and Block 40 aircraft. 

Greece ordered 40 F-16C/D Block 30s in January 1987, 
and deliveries started in November 1988. A follow-on 
order for 40 Block 50s with GE engines, including eight 
two-seaters, was placed under Peace Xenia IH in April 1993. 
The first four aircraft arrived in-country on 28 July 1997. 
Greece has ordered LANTIRN for its Block 50s, and the 
aircraft will receive the Litton ASPIS (Advanced Self- 
Protection Integrated Suite) EW system. In early 1998, 
Greece was evaluating several fighters for a follow-on buy, 
including advanced versions of the F-16. In the light of a 
similar fighter force expansion by Turkey, the current 
Greek requirement is believed to stand at approximately 60 
aircraft, with a $1.6 billion budget. Candidates include the 
F-16C/D ‘Block 50 Plus’, Boeing F-15E, Dassault Mirage 
2000-5, Eurofighter Typhoon and Sukhoi Su-30. US 
reluctance to be seen backing a worsening arms race in the 
region may prove crucial in this competition. Greece also 
has a requirement for additional Block 30 aircraft, as 
attrition replacements. 


Left: Korea became the 
first export customer for 
the F-16C/D with the 
delivery of Block 32s, in 
1981 (Peace Bridge !). In 
1989 the Block 52 F-16 
was selected as Korea’s 
FFX follow-on fighter, 
beating the F/A-18 ina 
lucrative licence- 
production deal. The 
programme calls for the 
acquisition of 120 Block 
52 F-16s, comprising 80 
F-16Cs and 40 F-16Ds 
(Peace Bridge II). The 
first 12 aircraft were built 
at Fort Worth, followed 
by 36 kits. The remaining 
72 will be locally 
manufactured. Deliveries 
from LMTAS began in 
December 1994. The first 
Block 52 assembled in 
Korea by Samsung 
Aerospace Industries 
was rolled out at the 
purpose-built Sacheon 
plant in November 1995. 
The first completely 
indigenous ‘KF-16’ was 
rolled out on 30 June 
1997. Korea had hoped to 
launch its F-X future 
combat aircraft in 1998 - 
to acquire 60 aircraft in 
the class of the F-22, 
Eurofighter Rafale or 
Su-30 by 2002, followed 
by another 60 in 2008. 
The collapse of the 
Korean economy has 
now ended any hopes of 
such a programme, and 
this may lead to an 
extension of KF-16 
production - or even its 
premature termination. 





Above and left: US 
political sensitivities 
about the reaction of 
mainland China 
prevented the delivery of 
late-model F-16s to 
Taiwan. Instead, the 
Republic of China Air 
Force is acquiring 150 
F100-PW-220-powered 
Block 20 F-16A/Bs - 
which are built to Block 
15OCU MLU standard, 
and thus virtually 
identical to the Block 50. 
However, Taiwan has 
not received AIM-120, 
AGM-88 or LANTIRN. 
The first aircraft were 
delivered in April 1997 
and Taiwan will 
probably deploy seven 
regular F-16 squadrons 
with two fighter wings. 
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‘Fatback’ Block 60 

It has always been assumed that a 
Block 60 F-16 would incorporate 
radical airframe changes, in addition 
to vastly improved onboard 
systems. However, the UAE - or 
any other customer — might opt for 
a simplified aircraft based on the 
increased gross weight F-16D, 
originally developed for Israel. The 
UAE intends to acquire 40 two-seat 
Block 60s, which will all be 

fully missionised. 


By late 1998, the final airframe 
configuration for the UAE’s Block 
60s had not been announced. The 
aircraft illustrated here are all 
possible configurations based on 
work already done by Lockheed 
Martin. Furthermore, in October 
1998, the US Secretary of 
Defence, William Cohen, revealed 
that the Block 60 buy was far 
from a ‘done deal’, contradicting 
earlier impressions that only 
small technical details remained 
to be decided. The UAE has 
F-16ES configuration insisted that the essential, but 
The potential Block 60 configuration that has received _ highly classified, computer 
the most publicity is one derived from the F-16ES that source codes for all aircraft 
integrates conformal fuel tanks along with the mass of systems and weaponry be 
new electronic systems. This version has been widely released. Such a dispute may 
tipped as the preferred UAE option. yet stall or even completely 

’ block the contract. 





The, basic option 

The simplest Block 60 
configuration would be based on 
the existing Block 50 airframe 
with only small changes to 
accommodate the new radar, 
sensor and EW systems. Such 


an aircraft would be less capable, 


but also much more affordable. 
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The Republic of Singapore Air Force (RSAF) took 
delivery of eight Block 15s, starting in 1988. They were 
followed by a lease agreement for 12 Block 52s, which 
were accepted in 1996 and are currently used for pilot and 
ground crew training at Luke AFB, Arizona — Singapore 
has a severe lack of sovereign, non-congested airspace for 
training. The RSAF has now ordered 18 (which may rise 
to 30) more Block 52s, which will replace the leased 
aircraft and, probably, the F-16A/Bs as well. The first of 
these was handed over in a ceremony at Forth Worth on 9 
April 1998. What went completely unremarked was that 
this aircraft, an F-16D Block 52, was in the highly-modified 
extended-spine configuration previously seen only on 
Israeli Brakeet aircraft. If the RSAF aircraft have a similar 
specialised SEAD capability, this marks a major step 
forward in the combat power of Singapore’s small but 
potent air force. 

Bahrain was an early customer for the Block 40, ordering 
eight F-16Cs and four F-16Ds in 1987. Deliveries started in 
mid-1990. A further 12 aircraft have been ordered, and will 
be built concurrently with Egypt’s new Block 40s. Bahrain 
has also acquired LANTIRN. 


Surplus ADF sales 

Jordan is a new F-16 customer, albeit with old aircraft: 
16 F-16A/B(ADF) fighters have been transferred from 
USAF stocks under the Peace Falcon (lease) agreement 
signed in July 1996. The first of these aircraft was handed 
over at Hill AFB, Utah, on 28 October 1997. Jordan’s 
aircraft are refurbished F-16 Block 15s which have been 
refitted with F100-PW-220E engines. Jordan apparently 
has long-term plans to acquire more F-16s of later variants. 
Portugal has also topped-off its F-16 fleet with 25 ADFs. 

Some of the surplus ADFs were offered on lease to 
Britain, Spain and Italy in 1995-96, as a stop-gap until the 
Eurofighter entered service. The Royal Air Force, for 
example, had found itself unable to participate in some 
NATO fighter operations over Bosnia because the Tornado 
F.Mk 3s lacked a defensive EW system and could not carry 
AMRAAMs (a problem now being remedied under the 
Tornado CSP programme). Such a dangerous lack of 
combat capability was highlighted following the loss of 
Scott O’Grady’s F-16 to a Serbian SAM-6. A small group 
of people within the defence establishment — including 
‘advisors’ to the MoD and current and former officers — 
knew that Eurofighter would not be fully operational 
before 2005. With dubious motivation on the part of some, 
they argued that leasing a fleet of 46 ADFs, fitted with 
AIM-120s and standard EW pods, would cost less than 
upgrading Tornados to carry AMRAAM and would give 
the RAF useful experience with a multi-role fighter before 
Eurofighter entered service. 

British Aerospace, and its allies within the RAF and UK 
Ministry of Defence, fiercely opposed the lease. They 
feared that Lockheed Martin’s long-term goal was to 
undermine the Eurofighter and sell F-16s and F-22s to the 
UK. An MoD/RAF assessment of the costs of the 
F-16 concluded that the programme would be unaffordable. 
Among other things, it assumed that the RAF would have 
to buy a fleet of new, boom-equipped tankers to support 
the F-16s (although the USAF notionally had surplus 
KC-135s available, and options are available that allow the 
F-16 to be hose-refuelled — a far from optimum option). In 
March 1996, the MoD decided to proceed with the 
Tornado upgrade. Meanwhile, in moves that also rein- 
forced their commitment to the Eurofighter programme, 
Italy decided to lease Tornado F.Mk 3s from the RAF, and 
Spain has acquired additional stop-gap F/A-18s. 

Being capable defensive fighters, with recent modifica- 
tions, and available from stock, F-16A ADFs are promising 
lease candidates for new, cash-strapped customers. These 
include three former nations of the Warsaw Pact. Had 
anyone predicted, at the 1987 Paris air show, that the 






Western world’s fighter salesmen would spend most of their 
time in 1997 in Prague, Budapest and Warsaw, they would 
have been quietly removed from the scene and tested for 
Excess Lunch Syndrome. But, of course, that is exactly 
what has happened. 


Eastern European ‘Vipers’ 

The Czech Republic, Hungary and Poland want to 
replace their large fleets of Soviet-supplied aircraft. At the 
same time, these nations are working to develop smaller, 
more independent armed forces, and to change their 
national strategies to reflect their closer ties with NATO. 
There are three principal candidates for the upcoming 
orders: the F-16, the Boeing F-18 and the Saab/British 
Aerospace Gripen. The Mirage 2000 and improved MiG-29 
variants cannot be discounted, but no longer appear to be 
in such a strong position as their rivals. 

Money is one of the biggest factors in the competition. 
None of the Eastern European nations is exactly flush with 
cash, so they are looking for a programme which has a low 
initial investment. Both the US companies and Sweden’s 
IG JAS team have proposed that the customers lease or buy 
used aircraft — F-16A/B (ADF), F/A-18A/Bs or Viggens — 
before they acquire new aircraft. Sweden, for instance, has 
offered Poland an entire Viggen unit complete with support 
crews (though all Swedish military aircraft are designed to 
be — and are — maintained in the field by conscripts, with 
only a few months training). Leased aircraft could also be 
delivered sooner than new aircraft, allowing the air forces 
to begin training for pilots and maintenance people, and 
giving them early experience with Western maintenance 
and support philosophy. 

Industrial partnerships are a major factor. All three 
nations have light industries that need investment for 
modernisation and access to world markets, and Poland and 
the Czech Republic have particularly active aircraft industries. 
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Boeing and Lockheed Martin have already signed industrial 
co-operation agreements with Poland and Hungary, while 
Electrolux — a Saab sister company — has opened a plant in 
Hungary to produce domestic freezers, under a 1995 offset 
agreement. Sweden’s offset offer to Poland alone, including 
investments in mining and industry, is reported to be worth 
$4.5 billion. All contenders have offered co-production of 
the aircraft and, in Poland at least, a local assembly line. 

No firm numbers have emerged as yet, but companies 
see a requirement for 50-100 aircraft in Poland, and 24-36 
each in Hungary and the Czech Republic. Prospects of 
sales in the near future, however, are receding, and it is 
unlikely that any of the candidates will make a decision 
before 2000 as (perhaps far more important) domestic 
economic considerations come increasingly to the fore. 

Where nations are seeking new aircraft, Lockheed 
Martin faces a competitive market and a difficult domestic 
situation. The USAF has designated the Joint Strike Fighter 
(JSF) as the follow-on to the F-16. The schedule calls for 








Left: The Peace Atlantis 
programme brought the 
F-16 to Portugal: 17 
Block 150CU F-16As and 
three F-16Bs. The first 
four aircraft were 
delivered to Esq 201, at 
BAS5 Monte Real, on 18 
July 1994. Powered by 
F100-PW-220Es, these 
aircraft have a primary 
air defence tasking (with 
AIM-7Fs) but have also 
been armed with 
AGM-65s and deployed 
to Aviano for NATO 
peace-keeping tasks. 





Above: The Forca Aérea 
Portuguesa’s existing 
F-16s will be upgraded to 
MLU standard undera 
deal signed with LMTAS 
in November 1997. 
ALQ-131 ECM pods, 
acquired for Portugal's 
A-7Ps, have now been 
fitted to the F-16s.A 
second batch of 25 
ex-USAF Block 15s has 
been made available to 
Portugal, at little or no 
cost, and it is expected 
that they will replace the 
A-7Ps in the attack role. 


Norway’s F-16s are 
currently undergoing the 
European MLU and 
already have several 
unique features, 
including the Kongsberg 
Penguin Mk 3 anti-ship 
missile. Norway is 
becoming a 
battleground in the 
future fighter market, 
with Lockheed Martin 
bidding to replace the 
F-16 with the F-16 - 
albeit a version of the 
Block 60. LMTAS 
officials even considered 
offering Norway the 
F-22. Serious bidding for 
the Norwegian contract 
began as long ago as 
March 1995 and the 
ongoing competition has 
been reduced to a fight 
between the Advanced 
F-16 and Eurofighter 
Typhoon. The Dassault 
Rafale, Boeing F/A-18 
and Saab/BAe Gripen 
have all fallen by the 
wayside. 
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From 1995 onwards the 
BAe (now BAe/MATRA) 
ASRAAM underwent 
integration and firing 
trials on F-16s of the 
Eglin-based 46th TW 
(top). Tests were 
conducted over the Eglin 
and China Lake ranges 
as part of the UK-led 
development 
programme to clear the 
weapon for export use, 
chiefly to European F-16 
operators. The most 
recent live firing was on 
21 May 1998, against a 
QF-4 drone (above), to 
validate the latest 
standard of ASRAAM 
software for aim-point 
selection and terminal 
guidance accuracy. 
ASRAAM will be 
competing with the 
IRIS-T, Python IV and 
AIM-9X as a future AAM 
for NATO MLU F-16s, to 
be selected in 2003. In 
late 1997 Dutch air force 
F-16s began flying with 
trial IRIS-T seekers on 
dummy AIM-9 bodies. 





the JSF to enter service in 2008, and, whether anyone 
believes this or not, it is a strong disincentive to any major 
investments in the F-16 fleet. By contrast, the future of the 
F-16’s chief rival during the 1980s and early 1990s, the 
McDonnell Douglas (now Boeing) F/A-18, seems more 
stable. Improvements developed for the F/A-18E/F will be 
available for future export versions of the F/A-18C/D. 


The future marketplace 

Three West European fighters have also joined the 
export fray: the Swedish JAS 39 Gripen (now jointly 
marketed for export as the Saab/British Aerospace Gripen) 
which is now operational with the Swedish Air Force; the 
Rafale, which has finished its flight tests but is far from 
service entry; and the Eurofighter, which has now been 
firmly ordered into production but is still far from ready for 
service. Their manufacturers are desperate for their first 
export orders and — like any US manufacturer — enjoy the 
undivided support of their governments (at least when it 
comes to selling them to foreigners). 

Finally, the Russian MAPO MiG and Sukhoi companies 
— after a blooding in early sales competitions, in which they 
learned that a good Western fighter salesman makes your 
average KGB operative look like Mother Teresa — have 
begun to make inroads. The desperation of the Russian 
companies to make hard currency export sales gives them a 
clear edge in the market, but the unreliability of their products, 


and of the deals they strike, is making customers increas- 
ingly weary of doing business with Russia. Nevertheless, 
aircraft like the Su-30 remain a potent sales challenge even 
in some ‘safe’ Western markets like Greece or Turkey. 

Lockheed Martin is countering with three distinct, 
modern versions of the F-16. The standard model, 
thoroughly proven and available off-the-shelf, is the Block 
50/52. Customers with more demanding requirements, 
more money and the willingness to operate a version that is 
not in the USAF inventory can opt for the advanced F-16, 
with a superior radar and greater range. Finally, air forces 
with a fixed acquisition budget can choose the Block 20, 
lighter and less expensive than the Block 50/52, but with a 
very competitive air-defence capability. 

In early 1997, it was reported that Lockheed Martin had 
been quietly negotiating a single-source sale of 70 to 100 
F-16s to Saudi Arabia. The company has largely respected a 
Saudi-imposed nondisclosure agreement, but has confirmed 
that the F-16 has been selected to replace F-5s in the Royal 
Saudi AF. Financing arrangements are very important to 
the Saudi contract, and this is still under discussion. These 
aircraft are either Block 50/52s or advanced versions. 

Another future prospect is Chile, where the F-16 Block 
50/52 faces a straight fight against the Gripen and Mirage 
2000-5 for an initial order for 24 advanced fighters — with 
the probability that more will follow as Chile standardises 
its fleet around fewer, more versatile aircraft. In 1997, the 
US government lifted a blanket ban on fighter sales to 
South America, and Lockheed Martin can now apply for 
permission to market the F-16 in that region on a country- 
by-country basis. A decision in the Chilean sale was once 
expected in July 1998 but the decision has been postponed 
indefinitely — most likely for a minimum of 18 months. 

Washington has retracted its ban on dealings with South 
Africa, allowing the F-16 to join the fray against the Gripen 
and Mirage 2000-5, as a Mirage F1 and Cheetah replacement. 
This decision has probably come too late, however, and no 
US aircraft have been shortlisted for the SAAF requirement, 
where the Gripen remains the frontrunner. 


New weapons: BVR AAMs 


Today’s F-16 programme represents a blend of the 
USAF-supported mainstream of development, culminating 
in the Block 50/52, with lessons learned from operations, 
technology developed for non-US customers, and Lockheed 
Martin’s own in-house improvements. It benefits, first of 
all, from improvements that followed the Gulf War. Some 
were directly inspired by it, including new weapons. One 
of the advantages of a 4,000-aircraft production run is that 
it provides opportunity and incentive for the world’s manu- 
facturers of missiles and mission avionics to integrate them 
into the aircraft. Consequently, the F-16 ‘aftermarket’ 
leaves the customer spoiled for choice in most areas. 

The current standard air-to-air missiles (AAMs) carried 
on the F-16 are the Raytheon AIM-9M Sidewinder and 
AIM-120B/C AMRAAM. Other options are available, and 
others will be added in the next few years. Some customers 
were not cleared to receive the all-aspect AIM-9L/M in 
the early 1980s, or received them only in limited numbers. 
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Alternatively, the F-16 can launch the less sensitive AIM-9P4 
or MATRA Magic 2. Pakistan is the only known operator 
to use the latter on the F-16. Israel, not surprisingly, has 
armed its F-16s with the Rafael Python III and IV. 

The AIM-120 was not cleared on the F-16 until 1992, 
and has remained a closely controlled export item. 
However, the older AIM-7M Sparrow was mated with the 
F-16A and F-16C in the mid-1980s, and is used by the Air 
National Guard, Portugal, Egypt and, possibly, others. 

Another AIM-120 substitute is the MATRA/BAe 
Dynamics MICA (Missile d’Interception et Combat 
Aérien), a unique all-purpose missile with a thrust- 
vectoring motor and a choice of active-radar and IR 
seekers. Certification of the F-16 with MICA was stated to 
be “progressing well” in late 1992 — Taiwan, which operates 
MICA-armed Mirage 2000s and ordered F-16s around that 
time, may already uses this missile on the F-16. 

Restrictions on AMRAAM exports are being gradually 
eased, largely because Russia has not been reticent about 
exporting the equivalent (or slightly superior) Vympel 
R-77 (AA-12 ‘Adder’). AMRAAM itself is being 
improved. Lot 12 missiles, to be delivered in 2000, will 
feature a redesigned, more compact control section, which 
will allow the AMRAAM motor to be extended by 
127 mm (5 in) without changing the overall length of the 
missile. The larger motor improves the missile’s accelera- 
tion and speed and increases both the F-pole and the 
A-pole — the latter being the distance between the shooter 
and the target at the point where the missile’s active-radar 
seeker locks-on. Another potential improvement would be 


based on the Hughes-Raufoss-Alliant AMRAAM rocket 
motor enhancement (ARME) programme, which features a 
larger, elliptical-section motor. The next generation of 
BVR missiles being spurred in development by the RAF’s 
‘BVRAAM’ requirement for Eurofighter may also find an 
application on the F-16 in the future. 


New weapons: short-range AAMs 

If the comparison between AMRAAM and the R-77 is a 
matter for debate, the gap in capability between the AIM-9M 
and the Vympel R-73 (AA-11 ‘Archer’) short-range AAM 
is not: the R-73, with thrust-vectoring, a high-off-bore- 
sight seeker and an integrated helmet sight, gives the pilot 
of an R-73-armed aircraft the first-shot advantage under 
many conditions. Several programmes to redress the 
balance are under way. 

After a series of classified and white-world demonstration 
programmes, and a drawn-out Pentagon decision process, 
the Naval Air Systems Command awarded GM-Hughes 
Missile Systems Company a $169 million contract in 
December 1996 to develop the AIM-9X Evolved 
Sidewinder SRAAM. (Hughes has since been acquired by 
Raytheon.) The Raytheon design makes great use of 
existing and modified components, including motors and 
warheads from the AIM-9s that are in the current inven- 
tory. The seeker, Texas Instruments tracker, and the 
Stirling-cycle cryogenic system are derived from existing 
hardware. The thrust-vectoring system is derived from 
Alliant TechSystems’ work on Evolved Sea Sparrow, and 
also draws on low-cost technology developed for the Joint 











Raytheon’s AGM-154 
JSOW will be the first of 
a range of next- 
generation precision 
stand-off weapons to be 
fielded by the US. JSOW 
(Joint Stand-Off Weapon) 
is a GPS/INS-guided 
gliding dispenser 
weapon intended for the 
USAF and USN. In its 
basic form, the AGM-154A, 
it will carry 145 BLU-97A/B 
submunitions. The 
AGM-145B will be armed 
with six of the more 
advanced BLU-108/B 
Sensor-Fused Weapon. 
AGM-145C will have a 
500-lb BLU-111 HE 
warhead. The first JSOW 
launch from an 

F-16 was made at Eglin 
AFB, in August 1996. The 
first production weapon 
was handed over on 

8 July 1998. The BRU-55 
‘smart’ rack is being 
developed for the F-16, 
allowing an aircraft to 
carry two 1,000-Ib class 
‘smart’ weapons on a 
single MIL-STD 1760 
pylon. The first USAF 
Block 50 F-16s will 
receive the software 
upgrade needed to 
employ JSOW (and 
JDAM and WCMD) in 
mid-1999. 


Block 50 F-16Cs 
introduced AGM-84 
Harpoon capability to 
the aircraft for the first 
time. Harpoon can be 
fired by F-16s in ‘line-of- 
sight’, ‘bearing-only’ and 
‘range/bearing modes’. 
A ‘bearing-only’ launch 
requires the missile to 
be fired along the 
approximate bearing to 
target and then relies on 
the missile’s own radar 
seeker, which sweeps in 
a 90° arc for terminal 
guidance. A ‘range/ 
bearing’ launch is more 
accurate and much more 
resistant to ECM or 
countermeasures, as the 
radar is only switched 
on close to the target. 
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Popeye is a heavyweight 
(340-kg/750-lb warhead) 
rocket-powered stand- 
off missile, developed by 
Israel’s Rafael, and 
deployed on IDF/AF 
F-16s from 1989 onwards. 
The missile has also 
been adopted by the 
USAF as the AGM-142 
Have Nap. Have Nap 
was initially only a B-52 
weapon but has since 
been integrated with the 
F-16. This 46th TW Block 
42 F-16D (top) is 
carrying the original 
AGM-142A Have Nap, 
which is 4.82 m (15 ft 8 in) 
long and weighs 1360 kg 
(2,998 Ib). Rafael has 
developed a smaller, 
lighter version - the 4-m 
(13-ft 1-in), 1115-kg 
(2,458-lb) AGM-142B 
Popeye 2 (Have Lite). 
Popeye 2 (above) 
entered service in Israel 
in 1995 and is being 
exported to Turkey and 
Korea. Other air-to- 
surface weapons 
qualified for the F-16, but 
used exclusively by 
non-US operators, are 
the AGM-84 Harpoon 
(Korea and Egypt), and 
the GBU-15 glide bomb 
(Egypt and Israel). 
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Direct Attack Munition. The result is a missile which 
should cost less than $200,000 per round. 

The AIM-9X is designed to work with the Joint 
Helmet-Mounted Cueing System (JHMCS) which Vision 
Systems International is developing for the Pentagon. This 
differs from the simpler Russian sights in that target infor- 
mation can flow up to the display. Targets tracked by radar 
or an infra-red search and track system (IRSTS) can be 
marked on the display, with cueing symbols which direct 
the pilot’s eyes to the target. Tests have shown that an 
HMD-cued pilot will consistently see another aircraft at a 
greater range than an unaided pilot. Cued by the radar and 


JHMCS, the pilot can see the target, confirm seeker lock- 


on, and fire, while the pilot with a simpler helmet sight is 
still trying to get a visual contact on the target so that he 


The AIM-9X, says one source, “is a BVR missile.” Its 
low drag and efficient flight control system, improved by 
recent changes such as notched tail surfaces, compensate for 
the small motor, and its seeker reaches well beyond visual 
range and can be cued directly by radar or IRST. The 
AIM-9X and JHMCS programmes are tightly synchronised, 
and will share test missions in 2000-01 as the missile enters 
low-rate initial production, saving 10 months and up to $70 
million. The first applications are likely to be the F/A-18C/D 
and the F-~15C/D, but it will replace the AIM-9 on the F-16. 
The initial operational capability date is classified; however, 
the full-rate production decisions for both the helmet and 
the missile are due in 2000, placing IOC in 2002-03. 

The AIM-9X will enter a highly competitive market. 
“Nobody wants to be the second fastest gun in Dodge 
City,” observes a Raytheon executive, who predicts that 
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most F-16 operators will place a high priority on obtaining 
off-boresight missiles and helmet displays in the 2000s. At 
least four companies and consortia, including Raytheon, are 
offering such weapons. 

The first production-type, high-agility SRAAM to be 
tested from the F-16 was the Rafael Python IV. Relying on 
a large motor and advanced aerodynamics rather than 
vectored thrust, the Python 4 is already in service with the 
IDF-AF and is on offer for export, as is the proven Elbit 
DASH helmet sight/display system. According to Rafael, 
Python IV has enough energy to turn and start a tail-chase 
if it misses a head-on shot. 

Also on offer for the F-16 is the MATRA/BAe 
Dynamics Advanced SRAAM (ASRAAM). The F-16 has 
been one of the main test platforms for ASRAAM since 
early 1995, in the absence of a UK high-performance 
fighter. The non-vectoring ASRAAM is optimised for 
long-range passive engagements, but is competitively agile 
at short ranges, and uses the same Raytheon IR seeker as 
the AIM-9X. The first export order for ASRAAM was 
placed by Australia in early 1998. GEC Marconi and its US 
partner, Honeywell, demonstrated a UK-developed helmet 
display on an F-16 as long ago as 1994, and GEC Marconi’s 
Viper 2 was demonstrated in the Netherlands in 1997. 

A fourth high-agility missile is the BGT IRIS-T, developed 
by a German-led international consortium that includes 
F-16 operators Greece and Norway as well as Canada, Italy 
and Sweden. It is due to become operational in 2002. 


New weapons: JOAM 

An even larger range of air-to-surface munitions is available 
on the F-16. The first to be used will be the Boeing GBU- 
31/32 Joint Direct Attack Munition (JDAM). The motiva- 
tion behind JOAM was simple: in‘the Gulf, the short-range 
air defence threat had forced aircraft to operate above 
15,000 ft (4572 m), making unguided weapons almost 
useless. The Pentagon decided to develop a moderately 
accurate weapon that would cost so little that it could 
replace almost all unguided bombs. 

McDonnell Douglas was selected to develop and 
produce JDOAM in October 1995, and the weapon should 
complete operational testing and evaluation (OT&E) on the 
F-16C Block 50/52 in 1998. JOAM comprises a new tail 
with movable fins, containing a Honeywell ring-laser-gyro 
inertial measurement unit, a Lockheed Martin (Loral) 
computer, a Rockwell Collins GPS receiver and an HR 
Textron actuator system. The weapon is powered by a 
thermal battery. Mated to a 2,000-lb (907-kg) warhead, 
either a Mk 84 blast/fragmentation type or a BLU-109 
hard-target penetrator, the weapon is designated GBU-31. 
The 1,000-Ib (454-kg) unit, with either a Mk 83 or the Navy- 
developed, low-sensitivity BLU-110, becomes the GBU-32. 


In March 1995, the US Air Force Chief of Staff tasked the 
Air National Guard to “quickly field a reconnaissance 
pod capability” on the F-16. That month, a message 
from the National Guard Bureau to the Ogden Air 
Materiel Center, Hill AFB, noted that the ANG unit in 
Reno, Nevada was scheduled to retire its RF-4C 
Phantoms on 1 October 1995, and pointed out that “a 
reconnaissance ‘gap’ will exist until a capability is 
fielded in the F-16." It then set forth a requirement to 
“field an initial capability... NLT (no later than) Oct 1995." 

In 1986 an F-16D had been briefly flown with a 
developmental reconnaissance pod, at Edwards AFB. 
By 1995, as the ANG message noted, an initiative was 
also under way to undertake Foreign Comparative 
Testing (FCT) of the Danish Per Udsen pod, now 
known as the MRP (Modular Reconnaissance Pod). 
The Danish pod system was evaluated for possible 
FMS (Foreign Military Sales) export application by the 
Air National Guard at Tucson, Ariz. 

The lead unit for all subsequent USAF F-16 
reconnaissance system trials has been the 192nd FG, 
Virginia ANG, based at Richmond, VA. To date, three 
distinct podded systems have been developed. 





The EO-1 pod (Electro Optical 1) 

Lockheed’s EO-1 was a ‘one-off’ prototype 
reconnaissance pod which used a shell from the 
ATARS (Advanced Tactical Air Reconnaissance 
System) — which the USAF no longer supported in 
1995 — a digital-backed camera system, based on the 
Recon/Optical KS-87, and a Keithly laptop computer as 
system controller. EO-1 was also known as the ‘single 
sensor reconnaissance pod’. It had a lateral camera 
window on the port side (although it is not clear that 
this window was used). ‘Smallmouth’ Block 30 F-16D 
85-1572 undertook (all) trials with EO-1 from April to 
June 1995. 
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The ‘Richmond recce pod’ 
This is the system currently in use with the 192nd Fw 
— hence its unusual name. No official title or 
designation has ever been applied to the ‘Richmond 
recce pod’, which provides a forward oblique imaging 
capability at depression angles of either 15° or 30°. 
The pod contains a Recon/Optical KS-87 camera with 
an electro-optical back that records imagery on a 
4-million pixel (2048 x 2048 pixels) CCD focal-plane 
array. The reconnaissance ‘take’ is transferred onto a 
DCRsi-240R magnetic tape recorder as a 4-Mb digital 
file. The system can photograph 2.5 images a second 
and has enough capacity to record an hour's flight 
time (approximately 12,000 images). The KS-87 can 
operate in a near-IR mode, making it more effective in 
low-light situations (such as dawn and dusk). The 
camera is linked to a GPS receiver, and associated 
temperature control equipment. The (non-jettisonable) 
pod attaches to Station 5 (the centreline station) with 
four bolts. It weighs approximately 700 |b (317 kg). 
Lockheed (LMTAS Fort Worth) initially delivered 
two (in September 1995) of what later became four 
‘Richmond recce pods’. The first pair was returned to 
the factory for an adjustment to its depression angles. 
With these changes, four pods became operational. 
The 192nd FG took them to Nellis AFB in April 1996 
and to Aviano AFB, supporting Operation Decisive 
Endeavor in May-June 1996, flying operational 
missions over Bosnia. Fourteen ‘smallmouth’ Block 30 
F-16Cs have been modified to carry the ‘Richmond 
recce pod’. No F110-powered, post-Block 30D F-16 (all 
fitted with the revised ‘bigmouth’ inlet) can carry the 
pod — neither was F-16D 85-1572, the EO-1 testbed, 
so modified. The ‘Richmond recce pod’-capable 
aircraft of the 192nd FG are: 85-1546, 86-0216, 
86-0219, 86-0223, 86-0227, 86-0229/0232, 86-0242, 
86-0243/0244, 86-0246, and 86-0254. 


The EO-1 pod (left) was a single prototype that only ever flew on one 
aircraft. The interim USAF operational pod, the ‘Richmond recce pod’ 
(above) was developed under the Big Safari programme to replace the 
RF-4C’s lost capabilities. It is essentially the same system as EO-1-a 
(forward-looking) KS-87 camera. KS-87 was also used by the RF-4C, but the 
new F-16 system uses a digital back, instead of conventional ‘wet’ film. 


These aircraft are distinguished externally by a 
small GPS antenna ‘hump’ on the ammunition drum 
panel on the spine of the aircraft, about 3 ft (1 m) 
behind the cockpit, between a centreline air refuelling 
light and the blade TACAN antenna. When the 
‘Richmond recce pod’ is replaced by TARS in 1999 
(below), these GPS antennas will be removed. 


AN/ASD-11 Theater Airborne Reconnaissance 
System (TARS) 

TARS is being developed as part of a larger 
programme for an F-16 CMS (Countermeasures 
System) which also includes integral pylon-mounted 
radar warning receiver, chaff, flares, and other items. 

Scheduled to reach Richmond in January or 
February 1999, initial TARS tests at Edwards AFB are 
now complete (weight and balance etc., not actual 
systems). The TARS contract was won by Lockheed 
(LMFS, Syosset, NY), which is the same company 
working on ATARS for the Navy. After an earlier 
design was the subject of a dispute involving Chicago 
Aerial (now named Recon Aerial), the present TARS 
was built using the shell from the Danish Per Udsen 
MRP. TARS has a 25-megapixel Recon/Optical CA- 
260-250 camera and will eventually use a MAEO 
(medium-altitude electro- optical) camera — the same 
camera as originally envisaged for ATARS. 

There will be five ANG TARS units. The others are 
at Washington, DC (Andrews AFB, Md.), Selfridge 
ANGB, Mich., Sioux City, lowa, and Terre Haute, Ind. 
All are equipped with Block 30 F-16C/Ds. Each unit will 
remain a Fighter Squadron, with only a secondary 
reconnaissance mission. 

Seven Richmond ANG aircraft will be configured for 
TARS. These include F-16D 85-1572, plus ‘smallmouth’ 
Block 30 F-16Cs 85-1546, 86-0219, 86-0229, 86-0232, 
86-0243 and 86-0254. Robert F. Dorr 





So far, the programme has been a triumph for acquisition 
reform: the cost of each tail kit, which started at a goal of 
$40,000, is now $18,000 in current dollars. The Pentagon 
plans to acquire no fewer than 87;000 tail kits, and the 
weapon will be cleared for export worldwide. 

From the outset, JOAM has been designed to be mated 
with a nose-mounted seeker for greater accuracy. The 
requirement for a ‘3-m’ JDAM has been reaffirmed in 
joint-service reviews. Under current plans, a demonstration/ 
validation programme for the seeker will start in 2002, 


which implies serious study of cost and performance issues 
from 2000 onwards. Infra-red, millimetre-wave, synthetic- 
aperture radar and lidar technologies are all candidates. 


New weapons: SFW 

Another guided weapon available for the F-16 is based 
on Textron Defense Systems BLU-108/B Sensor-Fused 
Weapon (SFW), which entered service in 1996 after a long 
development. The weapons have not been issued to a 
specific unit, because from the user’s viewpoint the SFW is 
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The CBU-97/B Sensor- 
Fused Weapon (SFW) isa 
devastating new weapon 
packaged into the 
unassuming shell of a 
standard SUU-64/B 
Tactical Munition 
Dispenser (TMD), or 
cluster bomb. Inside are 
10 revolutionary new 
BLU-108/B cylindrical 
submunitions. Each of 
these acts as a ‘bus’ 
carrying four skeet 
‘smart’ warheads which 
have individual infra-red 
sensors and actively 
hunt down targets. The 
CBU-97 can be dropped 
at any height from 600 ft 
(182 m) to 20,000 ft 

(6100 m), but will 
perform better at higher 
altitudes as this gives 
the sensors more time to 
acquire their targets. The 
skeets descend on small 
parachutes, looking for 
the infra-red signature of 
a ‘live’ tank or armoured 
vehicle. When they find 
one, an explosively- 
formed penetrating 
warhead slices through 
the thinner top armour 
of the target. Because it 
is a guided weapon, SFW 
is far more effective then 
conventional cluster 
bombs, but to improve 
its accuracy even further 
the USAF is modifying 
them to WCMD (Wind- 
Corrected Munitions 
Dispenser) standard. 
This adds a pop-out 
‘flying tail’ to the 
CBU-97/B that guides 
the bomb towards the 
intended target and 
corrects for drift caused 
by winds at high 
altitude. In its final 
operational test an F-16 
dropped four live SFWs 
(160 skeets) in a single 
pass against an 
armoured column of 24 
vehicles from 600 ft 

(182 m) - resulting in 17 
hits on 11 vehicles. 


exactly like any other weapon that uses the standard 
Tactical Munitions Dispenser (TMD), and are stockpiled at 
an undisclosed location. The SFW is designed to allow a 
fighter to kill several tanks in one pass, at an affordable cost, 
assuming that the tanks are stationary, or moving slowly, 
and tightly grouped. (An SFW attack on a moving column 
might start with a Maverick shot at the lead tanks, to slow 
the formation down.) The 1,000-Ib (454-kg) class dispenser 
contains 10 BLU-108/B submunitions, each of which 
carries four drum-shaped sensor-fused warheads or ‘skeets’. 
The dispenser opens at a predetermined altitude and ejects 
the submunitions. A parachute slows the submunition and 
places it in a vertical attitude. Squib rockets fire, lifting and 
spinning the munition, and the skeets swing out on 
mechanical arms and are ejected by centrifugal force. 

Each skeet has a narrow-field-of-view infra-red sensor. 
The skeets spin and wobble in flight, so the sensor traces a 
circular pattern on the ground. When it detects a target, the 
explosively formed penetrator (EFP) warhead forges the 
copper liner of the warhead into a slug, which punches into 
the target at 5,000 ft (1524 m) per second. 

The long development time was due in part to underes- 
timating the technology required to do the job, in part to 
quality problems, and in part to the fact that the 
programme started without recognising that the environ- 
ment in the target area was complex and heavy with 
clutter. Now, however, the weapon has consistently been 
hitting more targets per pass than the required number. 
This number is classified, but is probably between two and 
five per weapon. 

SFW, as it exists today, has to be released from low altitude 
to achieve acceptable accuracy. For this reason, the USAF 
has moved quickly to blend inertial guidance with the 
SFW, in the Wind Corrected Munitions Dispenser 
(WCMD) programme. Lockheed Martin was selected in 
January 1997 to develop and produce the WCMD. 

The WCMD tail kit is even simpler than JDAM, because 
it does not include GPS. It reduces CEP from 90 to 25 m 
(295 to 82 ft) from a medium-altitude release, which is 
adequate for dispenser payloads. The tail kit costs $8,900 
(the original estimate was $25,000) and the USAF plans to 
acquire 40,000 of them, of which the first 5,000 are 
earmarked for the SFW. The rest will equip Gator mines 
and CBU-87 Combined Effects Munition cluster bombs. 


New weapons: JSOW and JASSM 

Third of the new weapons is the Raytheon (formerly 
Texas Instruments) AGM-154 Joint Stand-Off Weapon 
(SOW), which is due to enter service in December 1998. 
The USAF will acquire two versions of JSOW. The ‘base- 
line’ AGM-154A carries 154 of the BLU-97 submunitions 
used in the CBU-87 cluster bomb. Its primary targets are 
air defence sites, and soft-skinned and lightly protected 
vehicles. The AGM-154B anti-armour version carries six 
BLU-108/B SFW submunitions, with a total of 24 
warheads. The first USAF aircraft to carry JSOW will be 


the F-16C Block 50 (in 1999), followed by the Block 40 
(2001). The USAF and M-Tech are developing a new 
‘smart rack’, designated BRU-55, which allows the F-16 to 
carry two 1,000-Ib (454-kg) class, MIL-STD-1760 weapons 
such as JSOW, GBU-32 or WCMD on a single pylon, 
increasing the F-16’s load-out from two to four weapons. 

The Raytheon (formerly Texas Instruments) family of 
laser-guided bombs will continue to be important to the 
F-16, because their positive guidance and high precision is 
important where collateral damage must be minimised. The 
latest LGB to be certificated on the F-16 is the GBU-22, 
which combines the 500-Ib (228-kg) Mk 82 bomb with the 
Paveway III guidance kit; the fielding of the GBU-22 
responds to the need for a weapon with a smaller damage 
radius than the 2,000-Ib (907-kg) GBU-24. 

Also designed to be carried by the F-16 is the Joint 
Air-to-Surface Stand-off Missile ((ASSM), which Lockheed 
Martin and Boeing (formerly McDonnell Douglas) are 
competing to develop. It is designed as an autonomous 
precision-strike missile with a 1,000-Ib (454-kg) hard-target 
warhead and a substantial range (probably in excess of 100 
nm/115 miles/185 km), and should be operational in 2001. 


Additional armaments 

Many non-US weapons are available. Aérospatiale’s 
AS30L missile and its associated ATLIS designation pod 
have been operational on Pakistan’s F-16s since early 1986, 
and at least one other F-16 operator. The Kongsberg 
Penguin IR-guided anti-shipping missile, with the US 
designation AGM-119, is operational on Norwegian F-16s. 

Rafael has developed and tested a version of its Popeye 
missile which is tailored to the F-16. Popeye was initially 
developed to arm the IDF/AF’s upgraded F-4-2000. The 
design philosophy is to use extreme accuracy and trajectory 
control to make a 1,000-Ib (454-kg) warhead lethal against 
almost any target. CEP is in the sub-metre range, allowing 
a specific door or window to be targeted. Popeye is a 
rocket-powered weapon which flies at high subsonic speed. 
The range is classified, but is believed to be at least 50 nm 
(58 miles; 92 km) from a medium altitude launch. The 
missile uses a high-accuracy inertial navigation system with 
no GPS update. As it approaches the target, the seeker is 
activated and transmits an image of the target to the launch 
aircraft, allowing the weapon operator to identify the target 
and select the aimpoint. The seeker has zooming optics, 
with a wide field of view for acquisition and a 
telephoto setting for aimpoint selection and lock-on. The 
datalink has a steerable antenna on the missile for high 
performance and jamming resistance. Popeye is available 
with day or IR seekers. The standard missile weighs 3,000 Ib 
(1360 kg), which is too large for the F-16, so a shorter, 
lighter variant, known as Popeye 2, has been developed for 
the F-16. It is operational on Israeli F-16s and has been 
offered to export customers, including Korea. 

Another weapon tested on the F-16 is the DWS 39 
gliding dispenser, developed by Daimler-Benz to arm the 


Gripen. To spare Swedish sensibilities about arms exports, 
Daimler-Benz formed a US subsidiary, CMS Defense 
Systems, to market the weapon to users of US aircraft, as 
the Autonomous Free-flight Dispenser System (AFDS). 
The AFDS is similar to the DWS 39 with the exception of 
some US components, such as the Rockwell Collins miniature 
inertial/GPS navigation system. The AFDS has a maximum 
range of 11 nm (13 miles; 20 km) at high altitude or 5.5 nm 
(6.3 miles; 10.2 km) from a low-altitude release, and can 
carry up to 16 BLU-108/Bs. Other payloads include the 
side-firing STABO two-stage runway breakers developed 
for the German and Italian air forces. 

AFDS completed a series of release and captive carry tests 
from an F-16 in May 1996, under the USAF Seek Eagle 


programme. CMS Defense Systems has been actively 
promoting the AFDS to export customers, but all its 
current activities are covered by nondisclosure agreements. 


Electronic self-defence 

The F-16 customer has a similar range of choice in EW 
equipment, including several internal active EW suites. The 
Northrop Grumman/ITT ALQ-165 Airborne Self-Protection 
Jammer (ASPJ) has been selected by Korea for the F-16. A 
broad-band, highly automated system, the ASPJ can 
counter pulse, pulse-Doppler and continuous-wave threats. 

Greece has chosen the Litton ASPIS (Advanced Self- 
Protection Integrated Suite) for its Block 50 F-16s. ASPIS 
is built around the Litton ALR-93(V)1 radio-frequency 


threat warning system, which combines an RWR with a 
controller which operates the entire suite. Missile launches 
are detected by the Litton/Daimler-Benz AAR-60, based 
on an array of six staring ultra-violet sensors. Active 
jamming is provided by a Raytheon ALQ-187 internal 
wideband active EW system, and ASPIS also controls the 
Tracor ALE-47 smart countermeasures dispenser. 

Dassault’s Carapace active internal EW system has been 
selected by Belgium for its F-16s (it was qualified in 1993) 
and Elta also offers equipment for the aircraft. The 
Northrop Grumman ALQ-162 EW system is used by 
Denmark, in an installation that integrates the jammer into 
modified wing pylons. 

The USAF still operates the F-16 primarily with the 
Raytheon ALQ-184 jamming pod, which has also been 
adopted by Taiwan. The latest version of this pod is the 
ALQ-184(V)9, in which old-technology components (the 
pod is derived from the 1970s ALQ-119) are replaced by 
newer and more compact parts. This not only improves the 
system’s reliability, but also makes room for four Raytheon 
ALE-50 towed decoys. The ALE-50 is a decoy for 
monopulse-type radars. It is towed 330 ft (100 m) behind 
the aircraft and contains a repeater which mimics the radar 
echo from the target. The missile duly perceives a target 
100 m long and aims at its centroid. The new pod also 
includes a standard MIL-STD-1553B interface, improving 
its interface with RWR and missile-launch warning 
systems. The Raytheon/Cincinnati Electronics AAR-44(V) 


The Block 50 F-16CJ will 
continue to be arguably 
the most important 
model of the ‘Viper’ in 
USAF service, as it 
provides the Air Force 
with its only 
autonomous SEAD 
capability. It is not 
inconceivable that an 
improved and more 
integrated F-16 Weasel 
design will be adopted 
by the USAF in the 
future. The 13th FS 
‘The Panthers’ (above) 
modestly claim to be the 
‘World’s Greatest Wild 
Weasels’ and were the 
first PACAF unit to 
deploy in support of 
Operation Southern 
Watch. During the 
Desert Strike combat 
operations — the unit’s 
first since the 1975 
Maguyez rescue - it 
fired HARMs in anger 
and was credited with 
kills against an Iraqi 
Roland and an SA-8 SAM 
system. The hardware 
and tactics for the Block 
50/52 F-16CJ/HARM 
combination are 
continuing to evolve, in 
the hands of state-side 
units like the Edwards 
AFB-based 412th Test 
Wing (left) and the 
newly rechristened Air 
Armaments Center, at 
Eglin AFB (previously 
the Air Force 
Development Test 
Center). 



























Above: In 1998 this Edwards-hased Block 25 F-16D joined the original 
NF-16A AFTI (Advanced Fighter Technology Integration) testbed for 
development of a joint US-Swedish test programme for an automatic 
Ground Collision Avoidance System. GCAS can take control of an 
aircraft and recover it, if the pilot becomes incapacitated. 






Above and inset: The VISTA F-16 (Variable stability Inflight 
Simulator Test Aircraft) is a Block 30D aircraft modified to 
act as a flying testbed (NF-16D) for flight control systems 
and software. Between April and May 1998 it undertook 
flight tests with the FCS software intended for Lockheed’s X- 
35 JSF contender. The VISTA is operated by Calspan for the 
USAF’s Research Laboratory. 


Right: During early 1998 the F-16XL-1 undertook 10 flights to 
verify a Digital Flight Control System (equivalent to that 
fitted to Block 40 aircraft) that replaced the XL’s original 
analog system. The two F-16XLs (NASA 849 and 848) operate 
from NASA’s Dryden facility on various test duties. 


This is the F-16 that 
scored the first air-to-air 
kill for the ‘Viper’ in 
USAF service. On 27 
December 1992, while 
attached to the 33rd FS, 
363rd FW, F-16D 
90-0778/SW flown by 
Gary North (there was 
no back-seat crewman) 
shot down an Iraqi 
MiG-25 in the Kuwaiti 
theatre of operations. 
This also marked the 
first operational kill for 
the AIM-120A AMRAAM. 
Soon after, on 17 
January 1993, an F-16C 
(86-0262/SP) of the 23rd 
FS, 52nd FW shot down 
another Iraqi aircraft, 
which was Officially 
claimed as a MiG-29 - 
again with an AMRAAM. 
In 1994 the USAF’s F-16 
tally grew by four with 
kills over Bosnia. The 
first F-16 ‘MiG killer’ 
now serves with the 
63rd FS, 56th FW at Luke 
AFB, AZ. During 
September 1997 it was 
named in honour of 
Colonel Walker M. ‘Bud’ 
Mahurin, who scored 
19.75 kills (and three 
‘probables’) during 
World War Il as a pilot 
with the 63rd. Mahurin 
went on to acquire 3.5 
MiG-15 kills as an F-86E 
pilot over Korea (with 
one ‘probable’ and one 
‘damaged’). 
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missile-warning system can even be installed in the ALQ-184 
pod to provide lower-hemisphere protection. 

USAF F-16s are due to be fitted with the Lockheed 
Martin/Sanders AAR-57 Common Missile Warning 
System (CMWS), based on flush electro-optical sensors 
linked to a central processor. CMWS is part of the joint- 
service Integrated Defensive ECM (IDECM) system, 
intended for the F-15E, F/A-18E/F and B-1. The other 
part is the Sanders Radio-Frequency Countermeasures 
(RFCM) system, which uses a towed decoy on a fibre-optic 
cable. RFCM’s primary transmit antennas are on the decoy 
— transmitters on the aircraft are an option. Studies of the 
best way to integrate the RFCM on the F-16 are under way. 

Denmark’s Per Udsen company has developed EW 
devices and dispensers which are integrated into a new 
Station 3/7 pylon. The Pylon Integrated Dispenser System 
(PIDS) is operational in Belgium, the Netherlands, the 
USAF Reserves and the Air National Guard. It is now 
being followed by the PIDS+ system, which incorporates a 
missile warning system. The left and right PIDS+ pylons 
each house three MWS sensors, to cover a 360° zone 
around the aircraft, and two 30-round dispensers. Turbu- 





lence around the pylons makes the chaff ‘bloom’ better, and 
the pylon-mounted dispensers free the rear-fuselage 
dispensers to carry more IR decoys. 


Other sensors and recce systems 

The F-16 operator also finds a choice of IR targeting 
pods available, assuming that the advanced version with the 
internal FLIR system has not been acquired. Lockheed 
Martin is now offering the LANTIRN 2000, which uses 
quantum-well IR technology and a diode-pumped laser to 
increase its effective range by 50-60 per cent. Rafael is 
selling the smaller Litening, in collaboration with Northrop 
Grumman. Unlike the current LANTIRN, it includes a 
daytime video sensor (which can offer a better image than 
IR) and a laser spot tracker, which makes it easy to acquire 
targets designated by a controller on the ground or in 
another aircraft: both features are being introduced on 
LANTIRN 2000. The availability of DTS and NVGs has 
reduced the need for LANTIRN-type navigation FLIR pods. 

Optical reconnaissance sensors are also available for the 
F-16, after a drawn-out and tortuous development in the 
US. To summarise a long and painful story: the USAF and 








US Navy ordered the Advanced Tactical Air Reconnais- 
sance System (ATARS) from Control Data Corporation in 
May 1988. ATARS was to fly on four platforms: the F/A-18 
for the Navy and Marine Corps, the Teledyne Ryan 
AQM-154 Medium Range UAV for the USAF and Navy, 
the RF-4C for initial USAF operations and, ultimately, an 
RF-16 to replace the RF-4C. 

In the years that followed, Control Data traded the 
ATARS contract to Martin Marietta. The USAF decided 
not to put ATARS on the RF-4 and cancelled the MR-UAV, 
which (in 1994) was dropped by the Navy as well. In 1993, 
the Air Force terminated the F-16 programme, stating that 
manned tactical reconnaissance was no longer a service 
mission. By 1995, after experience in Bosnia, the USAF had 
turned 180° and was demanding a quick-response 
programme to put reconnaissance equipment on the F-16. 

Meanwhile, the Royal Danish AF had ordered a modular 
reconnaissance pod (MRP) from Per Udsen. The MRP 
uses an internal rail system to support a wide variety of 
reconnaissance sensors, and interfaces with the F-16 MLU’s 
Terma electronic warfare management system. The Per 
Udsen MRP has been ordered by Belgium, the Netherlands 
and Denmark with traditional wet-film sensors. 

After several operational prototypes, Lockheed Martin is 
now developing a reconnaissance system based on the 
Danish pod, using an advanced sensor developed by 


Recon/Optical. It will be known as TARS (Theater 


Airborne Reconnaissance System). TARS will use a 
‘framing’ focal plane array (FPA) with 25 million elements 
(25 mega-pixels). The framing array makes it possible to 
take large-area, high-resolution, instant snap-shots of a 
target, minimising the fighter’s exposure to the defences. 
Images are recorded on a high-capacity Ampex digital 
recorder, also carried in the pod. The MRP can accommodate 
Lockheed Martin Fairchild Systems’ medium altitude EO 
reconnaissance sensors — the original ATARS sensors — plus 
larger long-range oblique photography (LOROP) sensors. 


F-16 philosophy for the future 

The United Arab Emirates’ selection of the F-16 Block 
60 sends a message to Lockheed Martin’s competitors: Be 
afraid. Be very afraid. The announcement of that contract 
for 80 aircraft ended a period of deep uncertainty at Lock- 
heed Martin Tactical Aircraft Systems (LMTAS) and will 
profoundly affect the fighter market for the next decade. 
Losing the UAE order would probably have been the end 
of the road for the F-16. LMTAS’s order backlog of 260 
aircraft was set to run out in 2001, just as Boeing, Dassault 
and Eurofighter expect to be starting production of new 
aircraft. Instead, the UAE contract keeps the F-16 line open 
and funds the development of a very advanced new version, 
which has beaten the Eurofighter and Rafale in an exhaus- 
tive customer evaluation. The UAE decision validated 
Lockheed Martin’s claims that the F-16 is a competitive 


Left: The sun is far from 
setting on the active 
career of the F-16 and 
current USAF plans call 
for the type to remain in 
service until 2015, at 
least. By the early years 
of the next century, 
Lockheed Martin hopes 
to offer the USAF 
advanced capability 
improvements such as 
an agile beam radar, 
improved and integrated 
core systems and deep 
strike capability, in the 
the F-16ES/Block 60. 


The European MLU has 
already made a 
contribution to 
mainstream F-16 
development. USAF 
Block 50/52s ordered 
after 1996 have colour 
displays, the MMC and 
DTS, and earlier USAF 
aircraft in the same 
blocks will be retrofitted 
to the same standard. 
Block 40/42 aircraft will 
receive the same 
modifications under the 
Common Configuration 
Implementation 
Program, which will also 
include the replacement 
of the IDM with the 
higher-rate Link 16 
datalink. The Vision 
Systems International 
(Kaiser/Elbit) Joint 
Helmet-Mounted Cueing 
System and the AIM-9X 
missile could be 
introduced at the same 
time. Other operators, 
including Venezuela and 
Thailand, are reported to 
be interested inan MLU 
for their aircraft. 








One way of keeping the 
F-16 alive and out of the 
debate regarding future 
fighters is to develop it 
as a UCAV (Unmanned 
Combat Air Vehicle). 
Lockheed Martin has 
already drawn up plans 
for such a radical new 
version. 


Ahead of the other 
European air forces, 
Belgium has fitted its 
F-16s with an integral 
threat warning system, 
the Dassault Carapace. 
Carapace provides 360° 
coverage over C to K 
frequency bands (0.50 to 
40 Ghz) to detect, 
localise and identify 
ground-based and 
airborne radars. 
Antennas for the system 
can been seen on the 
nose, tail and under the 
inlet of this F-16A, which 
is also carrying an 
ALQ-131 ECM pod. The 
unique configuration of 
Belgium’s F-16s initially 
caused some problems 
for the MLU programme, 
as the Carapace system 
had to be 
accommodated 


contemporary fighter, boosting its chances in other current 
sales contests. Most importantly, it put Lockheed Martin 
within sight of keeping the F-16 in production until JSF 
replaces it, late in the next decade (in Fort Worth, a Boeing 
victory in JSF is not regarded as an option.) 


Exports for all 
LMTAS will now offer the Block 60 for export along- 


better at 


side the existing Block 50/52. The Block 60 
long-range, night/adverse weather strike missions, but the 
Block 50/52 should cover most of the same missions with 
the aid of external pods. It is attractive for air forces inter- 
ested in keeping their aircraft interoperable with the USAF. 

Potential Block 60 customers include Greece, Israel and 
Norway. Hellenic Air Force pilots evaluated advanced F-16 


features in January 1998, and the Block 60 is competing 
with Eurofighter for an order that could be placed at the 
end of 1998. Norway has short-listed the Block 60 and 
Eurofighter in its New Fighter Aircraft (NFA) programme, 
seeking a high-end fighter that will complement its 
F-16A/Bs, augment its ability to cope with improvi 
defences until the Joint Strike Fighter or a similar a 
available, and hedge against delays in such a new aircraft. 
Israel rejected a Block 60-like configuration in its Peace 
Marble V evaluation, selecting 25 F-15Is instead, but 
today’s Block 60 features more modern avionics. In 
September 1998 the US government announced that it 
would approve the sale of either 60 F-16C/D Block 50/52s 
with advanced systems (worth $2.5 billion) or 30 additional 
F-15ls, for a similar sum — along with 30 sets of LANTIRN 


pods. An Israeli decision is expected before the end of 
1998, with a mix of both aircraft types a possibility. 

In all these cases, Lockheed Martin is now able to cut the 
price of the Block 60. In Norway, for example, the price of 
the aircraft has dropped from $50 million to $35 million. If 
Lockheed Martin manages to win one or more of these 
contests, while closing the sale of up to 100 F-16s to Saudi 
Arabia, the company will have achieved its goal of 
extending F-16 production until the JSF is under way. 
Lockheed Martin’s competitors face a new opponent for 
future business. Dassault has lost one of its best near-term 
Rafale prospects — a customer with a healthy budget, a 
willingness to embrace new technology, a demanding 
requirement and Mirages in service. The Block 60 also 
includes features that were previously unique to the Rafale, 
such as the electronically scanned radar and IFTS. 

Eurofighter has always claimed that its fighter is fully 
comparable to the F-22, but now finds itself defeated by the 
F-16. Eurofighter needs to provide potential customers with 
a more convincing demonstration of its multi-role capability 
before it has a chance to win export sales, which it is 
currently attempting to do with Australia. The bad news for 
both European designs is that the areas in which they excel 
— the Rafale’s range and warload, and the Eurofighter’s 
supersonic agility — may no longer be critical. Two 900-kg 
(1,984-Ib) precision-guided weapons will severely damage 
the toughest target, and few customers have the same Cold 
War requirements which Eurofighter was designed to meet. 

Before the UAE decision, Boeing was better positioned 
than Lockheed Martin to compete in the pre-JSF era. 





F/A-18E/F production is guaranteed, and improvements 


developed for the E/F can be applied to an international 
version of the F/A-18C/D. The F-15E offered the best 
night/adverse-weather capability of any fighter, matched 
only by Rafale. Now, the Block 60 beats the F/A-18E/F in 
weapon load and range, at a lower price, and offers precision 
night attack at much less cost than the F-15E/I/S. 

Some Block 60 improvemet s lower-mainte- 
nance engines and COTS avionics — will find their way 
into USAF retrofit programmes. The F-16 will constitute 
half the USAF fighter force in 2010, and the service is 
looking at ways to reduce maintenance costs, avoid DMS 
problems, and work towards a more standardised fleet. 

The USAF is not overtly interested in the Block 60, and 
Lockheed Martin will refrain from pushing it at the 
domestic market because the USAF plans to replace today’s 
F-16s with JSF, starting in 2008. This could change if JSF is 


later or more expensive than planned, if its performance is 
compromised by Navy and Marine requirements, or 
Boeing wins the JSF downselect in late 2000. Lockheed 
Martin might then propose the Block 60 as an interim JSF 
— and development does not necessarily stop there. The 
stretched, delta-wing F-16 configuration proposed to the 
UAE in 1995 could be revived, doubling the fighter’s 
internal fuel capacity. Lockheed Martin has tested a low- 
observable inlet on an F-16, and has designed and patented 
means of reducing the RCS contribution of external 
weapons. Combined with the Block 60’s avionics, greater 
power and provision for vectored thrust, the resulting 
aircraft could meet a large percentage of the USAF JSF 
requirement and would cost a fraction as much to develop. 
If the entire JSF programme falters, which is by no means 
impossible, the F-16 may yet join the ranks of aircraft which 


outlived those intended to replace it. Bill Sweetman 


Today, Lockheed Martin 
is treading a difficult 
path with the F-16 — it 
wants and needs to sell 
more aircraft, but any 
promotion of the ‘Viper’ 
that distracts from the 
Joint Strike Fighter, and 
with it LMTAS’s 
livelihood for the next 50 
years, must be avoided at 
all costs. All that will 
change if the 
unthinkable occurs 
(unthinkable at Fort 
Worth, at any rate) and 
the Boeing team is 
victorious in the JSF 
competition. If that 
happens, Lockheed 
Martin will have to 
throw its full weight 
behind all and any 
Advanced F-16 concepts 
ina renewed attempt to 
sell the aircraft to the 
USAF - Block 60 and 
beyond. In such an 
‘alternate’ future, much 
will be made of the F-16’s 
advanced technology, 
growth capability, 
proven combat record, 
supportability and 
affordability - in contrast 
to the JSF, which could 
abruptly find itself 
described as ‘unproven, 
unavailable, ineffective 
and quite possibly 
unaffordable’. 











Since its revelation to the West, the MiG-29 has 
been the subject of fierce debate concerning its 
capabilities. The reunification of Germany and 
the subsequent retention by the Luftwaffe of the 
East German MiG-29s has allowed a full 
appraisal of the type to be undertaken, 
po Hi some of the myths that have built up 
over the years, yet reinforcing other claims. The 
outstanding low-speed manoeuvrability, 
combined with helmet-mounted sights and the 
off-boresight R-73 missile, confer near 
invincibility on the type in low-speed encounters 
- capabilities which the West is only now rushing 
to acquire. Yet, at long range and high speed, the 
archaic nature of the MiG-29’s systems put it ata 
rent disadvantage. New versions developed by 
he design bureau have attempted to enhance 
the aircraft in this arena, while also improving 
the traditional bugbears of short range and 
unreliability, and realising the MiG-29's attack 
potential. 


a 


has been through some troubled times. The 
onset of Perestroika and Glasnost swept 
away the ‘Ancien Regime’ and much of the old 
economic structure. Mikoyan lost out to 
Sukhoi, whose charismatic young chief, Mikhail 
Simonov, was an ally of the politicians who 
formed the new order. Politically and economi- 
cally liberal, Simonov gained influence and 
power, even sitting on the committee of the 
Supreme Soviet which oversaw the operation of 
the military-industrial complex. In a time of 
dwindling defence spending, he was able to 
secure and promote the interests of his own 
design bureau, which usually won any orders 
that were placed. A and again, new versions 
2 sre selected in preference to 
aircraft designs from other OKBs, even when 
the competitor’s aircraft was arguably superior. 
Thus, the MiG-29M was abandoned in favour 
of the Su-27M (Su-35) and the MiG-29 
passed over in favour of the less versatile 
Su-27K (Su-33). 

Finally merged with the main MAPO 
(Moscow Aircraft Production Organisation) 
MiG-29 factory into a single MAPO-MiG 
company, the Mikoyan Design Bureau steadily 
lost control, funding and power, and in 1997 
MAPO-MiG became VPK-MAPO or MIG- 
MAPO, in which ‘MIG’ no longer stood for 
Mikoyan-Gurevich but rather for Military 
Industrial Group. State funding tended not to 
trickle down from the unitary company to the 
OKB, and the OKB lost the right to sell and 
market its own designs. The production ‘tail’ 


1G recent years the Mikoyan Design Bureau 


Above: In the 1990s, the need to export has seen 
the bureau and its associates mount a massive 
export drive, largely based on the MiG-29SE 
variant, for which this aircraft is a demonstrator. 
Competing against Western types such as the 
Mirage 2000, F-16 and F/A-18, the MiG-29 has 
found the world marketplace tough, but has 
achieved a small number of sales. 


Right: The power and manoeuvrability of the 
MiG-29 has made it a natural for several display 
teams, notably the Russian ‘Swifts’ team. Note 
the small strakes on the nose pitot of this 
‘Swifts’ MiG-29UB, which dramatically improve 
stability at high angles of attack. 





Left: This model shows one of the original 
MiG-29 designs for a heavy fighter to 
counter the F-15. It is shown armed with 
the R-25 missile, an equivalent to the US 
AIM-7 Sparrow. The design is 
unmistakably influenced by the MiG-25, 
but with new features such as blended 
leading edges and extended tailbooms 
carrying the tail surfaces. 








MiG-29 Variants 


Under the rigid Soviet regime, Mikoyan’s 
activities were undertaken in direct response to 
Soviet air force requirements, with spin-off 
exports to Warsaw Pact countries and regular 
client states. Warsaw Pact countries such as East 
Germany (MiG-29UB below, after reunification) 
received MiG-29As, with some equipment 
downgraded but still integrated with the overall 
Soviet system, while client states such as India 
(aircraft of No. 28 Squadron, right) received 
MiG-29Bs without Soviet-style IFF and datalink. 





began to wag the design bureau ‘dog’ in other 
ways, too. With a stock of about 100 unsold 
‘white-tail’ MiG-29s laying idle at the factory 
airfield at Lukhovitskii, the company concen- 
trated on minimum-change versions of the 
baseline airframe, and failed to push the stalled 
MiG-29M to export customers who could 
perhaps have seen its development completed. 

Today, fortunately, things have improved, 
and though still formally linked to the MAPO 
plant, Mikoyan has regained its separate legal 
identity and has a greater degree of control over 
its own marketing, easier access to its share of 
funding, and, as ANPK MiG, has effectively 
become the ‘senior partner’ in the unitary 
company. This has had a far-reaching affect on 
the company’s product line, with more willing- 
ness to consider producing aircraft which 
require design work and major modification, 
and with less emphasis on simply shifting unsold 
stock and avoiding the need to retool. 


MiG-29 genesis 

The USSR launched a Prospective Frontal 
Fighter (Perspektivnyi Frontovoi Istrebeitel or 
PFI) programme in 1969, to counter the F-15, 
selected in that same year as the winner of the 
USAF’s FX programme. The PFI requirement 


The future of the MiG-29 in Eastern Europe is 
under serious threat from Western types 
(principally new or used F-16s and Gripen) as 
nations such as Poland strive to integrate into 
the NATO defence structure. This trio of MiG-29s 
takes off from the base at Minsk-Mazowiecki 
where 1 PLM maintains a force of 23 ‘Fulcrums’. 





specifically referred to the F-15, but set Soviet 
designers a wider challenge. Their new fighter 
would also have to counter NATO’s new 
low-level ground attack fighters, cruise missile- 
carrying bombers, and other threats. The PFI 
would have to operate at altitudes of 30 m to 18 
km (100-60,000 ft), at speeds of up to 1450 
km/h (900 mph) at sea level and 2500 km/h 
(1,555 mph) at altitude. Climb and acceleration 
requirements dictated a thrust:weight ratio of 
about 1.2:1, while a low-level radius of action 
of 500 km (310 miles) and a high-level radius of 
1700 km (1,055 miles) were also required. The 
need to meet or beat the F-15 imposed severe 
turn rate/radii and acceleration requirements. 
As if this were not enough, the PFI would be 
expected to operate from what the Soviet air 
forces called ‘Third Class’ airfields — semi- 
prepared strips which might be as little as 1200 
m (3,940 ft) long. Finally, while it was antici- 
pated that the new fighter would continue to 
rely on GCI control in many circumstances, it 
was expected to have a much greater capacity 
for autonomous action or ‘freelance fighter 
operations’ using its own onboard sensors, 
systems and armament without reference to 
ground control. This marked perhaps the greatest 
break with the past for Russia’s fighter designers. 
Mikoyan, Sukhoi and Yakovlev produced 
competing PFI designs, though Yakovlev 
dropped out of the competition to concentrate 
on what eventually became the Yak-141 for the 
AV-MF. The fuel fraction necessary to meet the 
requirement dictated a large aircraft (MiG-25- 
sized or bigger) and Mikoyan’s original designs 






included one aircraft which looked rather like a 
Rockwell A-5 Vigilante, and others which 
looked like modernised MiG-25s, with twin 
fins and wing leading edges blending into long 
LER Xes, and featuring the tailfins and tailplanes 
carried on booms beside the engine nacelles. 

One design had a high degree of wing/ 
fuselage blending, much like the later F-16. It 
became clear that no single design could meet 
all of the requirements of the PFI requirement 
(some of which were mutually exclusive), and 
Artyom Mikoyan suggested that the US 
example should be followed more closely: a 
full-up, long-range, heavily armed PFI to 
replace the Su-15 with the PVO and a lighter, 
more agile (and more affordable) PFI comple- 
menting the heavy aircraft and specialising in 
battlefield air superiority tasks. 

The MiG-29 as we now know it thus began 
in 1970, when the Mikoyan OKB began studies 
into a light front-line fighter (Logkii Frontovoi 
Istrebeitel or LFI) in the mould of the MiG-21. 
In.the same year, Rostislav Belyakov took the 
reigns at Mikoyan following the founder’s heart 
attack, and formally replaced Mikoyan after his 
death. Gleb Lozino-Lozinsky was set to work 
designing a lightweight PFI, which became the 
MiG-29D (MiG-29 Dubler) or 9-11. 


Lightweight fighter 

In 1971 Mikoyan was instructed to proceed 
with the lightweight aircraft as the LPFI (L for 
Logiky, or lightweight) while Sukhoi proceeded 
with its T10 as the TPFI (T for Tyazholyi, or 
heavy). The Sukhoi Su-27’s performance at air 
shows tends to obscure the difference between 
the LPFI and TPFI, but also illustrates an inter- 
esting design concept developed by Sukhoi, 
which has effectively produced two quite different 
aircraft within the Su-27 airframe. At light 
weights, the Su-27 is an extremely agile air 
superiority fighter, but, when fully fuelled, is a 
real long-range interceptor, with quite different 
performance, g and Alpha limits. Whole groups 
of internal fuel tanks in the Su-27 are regarded 
as auxiliary tanks, left empty for short-range air 
defence missions. By contrast, the MiG-29 is a 
straightforward air defence fighter, optimised 
for agility at full combat weight but having 
limited range, endurance and payload. 

By 1973, the OKB had virtually frozen its 
LFI design as the 9-11. It was recognisably a 
MiG-29, and the 9-12 design which formed the 
basis of the prototype and series production aircraft 
differed only in minor detail, with a longer 
nose, taller tailfins and slightly different 
tailplanes. The production aircraft also had six 
underwing pylons instead of four. It has been 
said that the 9-11 looked more like a MiG-29 
than many of the early plastic kits of the aircraft. 

The 9-11 designed to meet the LFI requirement 
was a very different aircraft to the heavyweights 
drawn up to meet the original PFI requirement, 
though it shared the same superficial twin- 


Along with the MiG-29 and Su-27, the Soviets 
introduced a new pair of air-to-air missiles: the 
R-27 and R-73. Both were further-reaching and 
more manoeuvrable than their predecessors, and 
optimised for use with the new generation of 
Soviet ‘superfighters’. 
































fin/twin-engine/high-wing/single-seat configu- 
ration. Very much smaller, the new design also 
featured the now-familiar integrated and blended 
wing and forebody ‘centroplane’ arrangement, 
with widely separated podded engines slung 
below, and fins and tailplanes added almost as 
afterthoughts. The OKB had previously consid- 
ered a similar configuration with a variable- 
geometry wing (a mini-Tomcat) and another 
with a tailless delta wing. All the lightweight 
designs had intakes located well back under the 
leading edge, with widely-separated straight- 
through engine nacelles, and all featured a vestigial 
fuselage blending into the wing, rather than 
simply using a modernised version of the MiG-25 
configuration. 

The early ‘heavy’ MiG-29s were designed 
around the proposed R-25 missile, a Soviet 
copy of the AIM-7 Sparrow which had been 
compromised in Vietnam, although it failed to 
materialise by the time the new small MiG-29 
emerged and was replaced by the R-27 (AA-10 
‘Alamo’). For short-range engagements, a 
number of optional weapons were proposed, 
including the ‘Atoll’-based R-13M1 with 
AIM-9P type square-cut, double-delta fins, and 
the R-14 with fixed wings immediately behind 


the forward control fins, or with AIM-9L type 
fins. By the time the mock-up was fitted with 
armament, in late 1976, the weapons of choice 
had become the R-27 and R-73. 


Smooth service entry 

Development of the MiG-29 was remarkably 
untroubled, certainly by comparison with the 
Su-27, and the transition from development to 
service was notably smooth. Nor has the aircraft 
suffered from major problems in service 
(though some export customers have found 
after-sales support inadequate to ensure reasonable 
levels of serviceability and availability). The 
contrast with the Su-27’s early days and initial 
career is stark. 

The first Sukhoi T10 actually made its maiden 
flight on 20 May 1977, five months before the 
first MiG-29, but Sukhoi’s aircraft required an 
extensive and expensive redesign. The revised 
T10S1 first flew on 20 April 1981, and even by 
1986 the aircraft was still suffering major problems. 
A stockpile of partially complete Su-27s built 
up at the factory awaiting radar sets, flight control 
system modifications and other work. 





By contrast, the MiG-29 started to enter 
service in 1982, and by 1986 was in widespread 
service, and had even started to re-equip regi- 
ments in East Germany. In that same year, India 
received its first MiG-29s, and production built 
up to an astonishing rate. It was during 1985 
and 1986 that MiG-29s (of the later production 
series, without ventral fins) began to be seen in 
international airspace, and the first clear photos 















of the aircraft were published. The ‘wraps’ 
finally came off the MiG-29 when six aircraft 
from Kubinka mounted a goodwill visit to 
Finland in August 1986. Suddenly, Western 
aviation magazines were full of assessments of 
the MiG-29. 

Aspects of the MiG-29’s appearance were 
eagerly seized upon as ‘evidence’ that the 
aircraft was a simple (and typical) Soviet copy of 
this or that Western fighter. The twin fins and 
LERXes led some to conclude that it was a 
crude copy of the F/A-18 (or YF-17), while 
the widely separated podded engines could only 
have been lifted from the F-14, according to 
others. To yet different Western observers, the 
MiG-29 showed obvious F-15 influences. Even 
some of the more open-minded analysts 
concluded that the MiG-29 was merely a clever 
amalgam of design ideas stolen from the West, 


The number of air arms operating the MiG-29 
proliferated after the break-up of the Soviet 
Union without a single aircraft being delivered. 
Breakaway republics retained the ex-VVS aircraft 
stationed on their territory. This fully-armed 9-13 
‘Fulcrum-C’ flies with the Belarus air force. 
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Like those of other contemporary combat 
aircraft, the cockpit of the MiG-29 - always 
heavily criticised for its lack of western 
ergonomics - has undergone a dramatic 
transformation since the aircraft first 
appeared. The ‘Fulcrum’ has made the 
transition from traditional dials and switches 
to a CRT-dominated workspace, though it still 
lags behind the designs of rival modern 
aircraft with which the MiG-29 must today 
compete for business. 


MiG-29 front cockpit (left)— A traditional late 
1970s/early 1980s fighter cockpit, dominated by a 
narrow-angle, heavily framed head-up display. Small 
screen for radar display. Stick-top of modern 
appearance but with only limited HOTAS controls 


MiG-29UB rear cockpit (right) — Simplified cockpit 
belying the UB's trainer-only role. Full flight instruments 
and tactical display duplicated in rear 


MiG-29SMT cockpit (below left) — Further 
enhancement of MiG-29M cockpit with two large 
colour MFDs, here showing navigation (left) and tactical 
(right) displays. Smaller monochrome screen and 
scratch pad for avionics control to one side. Retains 


stick-top from earlier aircraft and some dial 
instruments. Enhanced HOTAS capability 


MiG-29UBT rear cockpit (below right) — Three large 
colour MFDs for various tactical displays and TV/FLIR 
imagery. Retains full flight controls and some basic 
dial-type flight instruments. Simplified stick-top 





and not a unique design. The ability of the 
Russians to design an original modern fighter 
was discounted, and the nation’s heritage (as the 
first to put a man into space, the first to 
produce a supersonic airliner and the nation 
which produced great aircraft like the MiG-15, 
MiG-21 and record-breaking MiG-25) was 
conveniently forgotten. 

Even those who credited the Russians with 
the ability to design their own airframe refused 
to believe that it could be aerodynamically 
more advanced than its Western contempo- 
raries, and poured scorn on intelligence predic- 
tions of the aircraft’s performance, and on 
ominous reports that the type had been seen 
performing manoeuvres which no Western 
fighter could emulate — reports which would 
prove entirely correct. Despite the evidence 
offered by the earliest observations of the 
MiG-29 under test, and of the six aircraft which 
visited Finland in 1986, and of its 1988 
Farnborough appearance and subsequent air 
show performances, the myth that the MiG-29 
was an inferior copy of Western design ideas is 
slow to die. In many ways, the MiG-29 has 
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been consistently underrated throughout its life, 
although a more balanced view of the aircraft is 
at last beginning to be accepted. 


Assessing the ‘Fulcrum’ 

Opinions as to the quality and capability of 
the MiG-29 vary, and Mikoyan’s marketers 
have had to operate in an environment in 
which the strengths and weaknesses of the 
aircraft have been endlessly debated — often 
without much reference to the facts. On the 
one hand, many in the West simply cannot 
believe that the USSR, the old Cold War 
enemy, ever produced anything of any quality, 
and are chauvinistically certain of the inferiority 
of all Soviet fighters. Such observers can see a 
MiG-29 performing manoeuvres which still 
cannot be emulated by Western fighters, and 
yet cannot believe the evidence offered by their 
own eyes. Manufacturers naturally support this 
view, eager to undermine the credibility of a 
potential rival to their own products. 

On the other hand, some desk-bound 
‘experts’ were so dazzled by the MiG-29’s 
appearance in the West, and its spectacular air 





show routines, that they are quite unable to 
view the aircraft objectively. Such people tend 
to parrot the Mikoyan marketing department 
‘line’, and automatically accept the (dubious) 
relevance of air show manoeuvres to combat 
capability. They uncritically believe Russian 
claims about the performance of weapons, 
avionics and other systems, without much 
evidence of their veracity. 

The transfer of MiG-29s from the East 
German air force to the Luftwaffe upon the 
reunification of the two Germanies has given 
NATO an unparalleled opportunity to study, 
fly against and evaluate the MiG-29, albeit only 
in its most basic and most limited form. Most 
flights against the MiG-29 have also been 
against relatively heavily laden aircraft, 
inevitably carrying a centreline tank and under- 
wing missile launch rails, and against aircraft 
whose engines have been deliberately derated to 
extend their service lives. This naturally has a 
tremendous impact on sustained turn rate, and 
marks a major (if artificial) limitation in the kind 
of slow-speed turning fight in which the 
MiG-29 normally excels. 


Remarkably, most opponents have found the 
aircraft a very difficult foe in such engagements, 
even with the 10 per cent thrust reduction. 
This experience, though, has not done as much 
to inform the debate as might have been 
expected. This is partly because the results of 
some of the comparative trials have been pro- 
tected by a degree of classification, and partly 
because various NATO fighter pilots who have 
flown against the aircraft are seldom willing to 
acknowledge that their own mount can be bet- 
tered. This is, of course, a common fighter pilot 
trait, and the most objective view of how an 
F/A-18 (say) stacks up against the MiG-29 
would probably come from an F-16 pilot, while 
the F/A-18 pilot might give a more objective 
view of the comparative strengths and weak- 
nesses of the F-16. No mother ever has an ugly 
baby, and no fighter pilot ever flies anything but 
the best fighter — yet there are ugly babies, and 
there are second-rate fighters. 

An additional difficulty in evaluating the 
MiG-29 comes because it was designed to a 
Soviet philosophy, and a pilot or analyst used to 
the Western way of doing things may not 
always appreciate the reasons behind a particular 
Soviet approach. An F-16 pilot seeing the 
MiG-29 cockpit for the first time would be 
struck by its old-fashioned appearance, and by 
its lack of big, clear MFDs. He would not 
appreciate the very high degree of commonality 
between all Soviet fast-jet cockpits, nor would 
he immediately appreciate the clarity of the 
innovative displays used in the HUD. 


Intensive workload 

When F-16 pilots have flown the MiG-29 
they have been struck by the lack of HOTAS 
control over certain functions, and at the inten- 
sive workload required to lock-up and engage a 
target. Because the radar is slow to change 
range settings, because it is time-consuming to 
change from BVR to WVR modes, and 
because the aircraft does not have the onboard 
processing capacity to undertake automatic 
threat prioritisation, the MiG-29 pilot has very 
poor situational awareness and does rely heavily 
on receiving assistance and advice from a GCI 
or AWACS controller, and this is entirely alien 
to the pilot of any modern Western fighter. 
The MiG-29 is certainly inferior in this respect, 
but above all it is deeply foreign. 


The radar is also at least a generation behind 
radars like the AN/APG-65, with correspond- 
ingly poor reliability and a lack of line- 
repairable ‘modularity’. If a MiG-29 has a radar 
problem, it has to go back into the hangar, and 
cannot simply be fixed by substituting a particu- 
lar LRU. The radar also suffers from some diffi- 
culty in look-down/shoot-down engagements, 
and has poor discrimination between targets. If 
two targets are flying in formation, for example, 
the MiG-29 will only be able to lock-up the 
lead aircraft, and not the aircraft flying in trail. 

Western fighter pilots are also used to an 
entirely different philosophical approach to 


Designed to operate on defensive or battlefield 
air defence missions, the first-generation MiG-29 
was never renowned for its range. With the end of 
the Cold War, and the relaxation on export 
restrictions, Mikoyan became acutely aware of 
this shortfall, and sought to address the problem. 
The simplest expedient is the provision of a bolt- 
on refuelling receptacle, seen here under test by 
a MiG-29SD and II-78 tanker. Malaysia has 
adopted this system for its MiG-29Ns. 


In the late 1980s MiG-29s faced NATO in huge 
numbers from bases in East Germany, 
Czechoslovakia and Hungary. In addition to air 
defence roles, they were assigned to nuclear 
strike duties, This pair of ‘Fulcrum-As’ is from the 
33rd IAP at Wittstock, 








flight control systems. In the West, the accent is 
on carefree handling, using a computer to 
ensure that, whatever a pilot does, he cannot 
exceed speed, g or Alpha limits, and that what- 
ever control inputs he makes he cannot over- 
stress the aircraft or depart from controlled 
flight. This can be immensely reassuring, and 
allows the pilot to manoeuvre aggressively 
without worrying about departure or overstress- 
ing the aircraft, but it does also have a down- 
side. The pilot cannot pull ‘that little bit harder’ 
to avoid flying into that hill, or to evade that 
missile, then return to base having popped a 
rivet or two but having lived to tell the tale. 
Nor will the pilot of an F-16 return to base 
after scaring himself silly having departed from 
controlled flight during a slow-speed fight at 
25,000 ft (7620 m). 

The MiG-29 naturally has g, Alpha and pitch 
rate limits, but these are ‘soft’, marked by a 
synthetic ‘stop’ on the stick. If the pilot makes 
the decision that he will briefly override the 
limits he merely has to pull through the stop 
using extra stick-force. This allows him to make 
brief excursions into the parts of the envelope 
in which departure or structural damage 
become progressively more likely, but which 
may save his life. It is a useful capability for the 
MiG-29 pilot, but it does mean that he does 
not have a flight control system that will look 
after him whatever he does. This may not be so 
important, since the MiG-29’s aerodynamic 
design is such that it can briefly reach incredible 
angles of attack without departing, and, even 
when it does, it has remarkably benign handling 
characteristics. It is claimed that the MiG-29 
will recover from a spin, for example, as soon as 
full pro-spin controls are relaxed. 
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Some F-16 pilots have been struck by the 
MiG-29’s ability to pitch very quickly, and by 
its high-Alpha handling, but, being used to a 
stick which hardly moves, have sometimes 
assumed that the Russian aircraft is inferior in 
roll rate. In fact, the MiG-29 requires full 
deflection of its long-throw stick, but it assuredly 
rolls very quickly. But it does not roll rapidly 
for an F-16 pilot who is used to gently stroking 
what is effectively a non-moving pressure 
sensor, modified to have a fractional amount of 
movement — the F-16 sidestick 


Fighting the ‘Fulcrum’ 

Most of the MiG-29 vs F-16 (or F-15, or 
F/A-18, or Tornado) sorties have been flown 
by ‘ordinary’ front-line pilots. They have — 
naturally, even sub-consciously — worked out 
the areas in which they have an advantage, and 
have tried to avoid the areas in which their jet 
may be at a disadvantage. Ask an F-16 pilot 
about relative agility and his reply will involve 
relatively high speeds (above 325 kt; 375 mph; 
600 km/h) — if he got slower than that with a 
MiG-29, he would probably be shocked 
enough by the disadvantage that he would not 
have pushed the point, and certainly would not 
have repeated the experience! The figures speak 
for themselves. In an instantaneous turn, for 
example, the Block 50 F-16 can do no better 
than 26°/sec, whereas even the Luftwaffe’s derated 
MiG-29s can manage 28°. The stable, manually 
controlled MiG-29 can actually out-turn the 
unstable, FBW-controlled ‘electric jet’. 

Probably every pilot who has flown the 
MiG-29 (or who has flown against it) has been 
impressed by the aircraft’s ability to point the 
nose away from the direction of flight, giving 





MiG’s latest ventures are the SMT (above) and 
UBT (left), reworked first-generation MiG-29s 
with grossly swollen spines to house more fuel 
and with ‘glass’ cockpits. The SMT conversion 
has been ordered in small numbers by the 
Russian air force, while in 1998 the UBT 
remained a private venture. The two-seater has 
enormous potential for being developed into a 
multi-sensor all-weather attack platform. 


an unmatched ability to point the nose towards 
a target for a gun or missile snapshot, and 
expanding the off-boresight capabilities 
endowed by the helmet-mounted sight. To an 
F-16 or F/A-18 pilot, accustomed to having to 
manoeuvre to be able to stabilise and fly 
towards the enemy, keeping the enemy aircraft 
in a position in which the nose is pointing 
directly at him (or ahead of him, if lead is 
required), the ability to look out of the side of 
the canopy and launch a missile is something of 
a culture shock, and will remain so until 
Western fighters are routinely equipped with 
helmet-mounted target designation systems. 

The MiG-29’s agility, low-speed/high-Alpha 
handling characteristics and off-boresight aiming 
aids are backed up by what is arguably the most 
effective close-range dogfight missile in service 
today. In service almost since the MiG-29 itself 
entered service, the Vympel R-73 (NATO 
ASCC AA-11 ‘Archer’) was once said to have 
been a copy of a US weapon then under devel- 
opment, but has proved superior to anything 
yet deployed by any Western air force. The 
missile has an excellent, wide-angle seeker, with 
fine target discrimination. It is unlikely to be 
fooled by the sun, or decoyed by flares, and 
does not need to be pointed directly at the 
target to lock on. The missile is relatively large, 
and can be fired from very short range up to a 
short BVR range (10-11 miles/16-18 km). It is 
extremely agile, with forward-mounted canard 
control fins augmented by ‘ruddervons’ on the 
fixed rear fins, and by a thrust-vectoring rocket 
motor. Even the baseline R-73 can be fired at 
targets at up to 45° off-boresight, and newer 
versions have a dramatically increased launch 
envelope. 


Luftwaffe opinion 

German MiG-29 pilots (who have been 
remarkably open and frank about the aircraft’s 
serviceability problems: poor, low situational 
awareness displays; lack of range; inadequate 
navigation system; and single radio) are upbeat 
about the aircraft’s dogfight capabilities. Inside 
10 miles (16 km), they aver, the aircraft’s high- 
Alpha capability, turn performance, helmet 
sight and ‘Archer’ make it unbeatable, even a 
MiG-29 limited to 90 per cent thrust. And they 
emphasise that they are flying elderly examples 


of the baseline model, which is a very different 
aircraft to the latest MiG-29s on offer, which 
have even better high-Alpha capability, better 
radar, more powerful engines, longer-range 
BVR missiles, more internal fuel, datalinks, a 
new navigation system and even inflight- 
refuelling probes. 

When the MiG-29 was first sighted, the big 
worry was its combination of agility, close-in 
dogfight capability, big radar and BVR missiles. 
Strangely enough, the MiG-29’s BVR capabili- 
ty has not proved to be a major point of 
concern for pilots who have flown against the 
aircraft. The high cockpit workload and time- 
consuming launch procedures make the 
MiG-29/AA-10 ‘Alamo’ combination less of a 
threat than it might be, and today, in an era 
when even an F-16 might carry AIM-120 
AMRAAM, simply having BVR armament is 
not such a big deal — it now has to be credible, 
user-friendly and have a long reach. The AA-10 
is generally reckoned to represent a 
Sparrow/SkyFlash level of threat. This was, of 
course, quite a capability for a single-seat light- 
weight fighter at the height of the Cold War, 
but is less impressive (and arguably less relevant) 
today. Now, rules of engagement may be such 
that BVR capability will often be unnecessary. 


Long-range IR weapon 

While the MiG-29’s BVR capabilities may 
not be as worrying as some of its other 
strengths, there is no doubt that having a BVR 
weapon can be a tremendous advantage. If rules 
of engagement permit, the wise fighter pilot 
will always want to ‘whack his opponent in the 
teeth’ from maximum range, preferably before 
the victim even knows that he is under threat. 
In this context, the existence of long-range 





ming missiles for the MiG-29 could be 
seen as being particularly significant. 

Most of the MiG-29’s known deficiencies are 
now being addressed in the variants currently 
being offered on the market. Mikoyan and 
MAPO have made great efforts to reassure 
potential customers about the reliability of the 
after-sales service and support which they will 
receive for the MiG-29. 

Today, the future for the MiG-29 looks 
brighter than it has for some years. The 
MiG-29SMT appears to be a more affordable 
way of obtaining an interim fourth-plus-genera- 
tion multi-role tactical fighter, more quickly, 
than persisting with the apparently troubled Su- 
27M (Su-35). The ‘MiG-35’ might then mark a 
more sensible replacement aircraft than the 
Su-27M (Su-37). The MiG-29UBT ‘Strike 29’ 
is reputed to offer a great deal more capability 
than is currently available from the Su-30MK, 


MiG-29 Variants 


Left: A German MiG-29G from 731 Staffel flies in 
formation with a 492nd FS F-15E. At several points 
in the tortuous procurement process of the 
Eurofighter, the acquisition of further MiG-29s 
was proposed as a cheaper and more effective 
solution to the German fighter requirement. Now 
Eurofighter is set to replace the MiGs with JG 73. 


Below: The sight of carrierborne MiG-29s was 
restricted by mainly political causes to deck trials 
on Tbilisi. The MiG-29K carrier ‘Fulcrum’ showed 
excellent promise and true multi-role capability, 
but in the event only two were produced. 


which in reality remains little more than a 
canard-equipped two-seat Su-27UB, with rudi- 
mentary air-to-ground capabilities. Mikhail 
Simonov’s power and influence appears to be 
waning as Boris Yeltsin’s presidency draws 
slowly to its close, and perhaps men like 
Mikhail Korzhuev, Mikoyan’s new head, with 
different networks of power and influence, will 
be tomorrow’s most powerful figures. With 
funding for Russian air force programmes 
remaining weak and unpredictable, though, one 
thing is certain. Mikoyan must ‘export or die’. 
Jon Lake 


Despite MiG’s best efforts in the export market, 
the MiG-29’s fate still seems inextricably linked 
with that of Russia itself. Costly developments 
such as the MiG-35 may yet be built, but more 
likely is the continued modification of existing 
aircraft with state-of-the-art systems, as being 
undertaken with the MiG-29SMT programme. 





MiG-29 Variants 





9-12 MiG-29 first prototype 


The 9-12 prototype was hand-built in the 
OKB workshops in Moscow, and was 
trucked to Zhukhovskii, where it made its 
maiden flight on 6 October 1977 in the 
hands of Chief Test Pilot Alexander 
Fedotov. By comparison with the 9-11, the 
new 9-12 configuration had a longer nose, 
taller tailfins and a single-piece canopy 
which faired into the spine. The 9-11's 
canopy had a secondary frame well aft, 
perhaps behind the point at which it hinged. 
Certain compromises had been made to 
get the first MiG-29 into the air on time, and 
thus 901 (Bort ‘01') had no OEPrNK-29 
electro-optical complex (it was added to this 
aircraft in 1979) and no radar. Delays to the 
radar were at one time such that proposals 
were made to use a simplified version of 
the proposed RP-29 (known as the RP-29A). 


This mock-up of the MiG-29 is seen 
with the intended R-23 (AA-10 
‘Alamo’) and R-73 (AA-11 ‘Archer’) 
missiles fitted. Also shown are 
various bombs and rockets, and the 
R-14 Sidewinder lookalike. 


Twin cannon ports 


No HUD : | 


IRST added after 
first flight ——— 


No bulge above 
auxiliary intake louvres 











Forward-projecting ‘Swift 
Rod’ antenna projects 
from shallower undernose 
fairing 
Nosewheel doors 
attached to main oleo 


Fortunately, the problems were ironed out, 
and later prototypes were fitted with radar. 
Aircraft 901 was a one-off, because early 
test experience prompted a major redesign 
of the nose gear, which was shortened and 
moved aft on all subsequent MiG-29s. 
Similarly, after 901 had been completed 
with twin cannon ports (for the twin- 
barrelled GSh-23-2 23-mm cannon), the 
decision was taken to equip later aircraft 





; Heavy, fully-enclosed, tight- 
-— fitting trailing mudguard 


with a single-barrelled 30-mm weapon. 
Perhaps surprisingly, 901 survived the 
long flight test programme and subsequent 
use as a development hack, and was retired 
for static display at the air forces museum 
at Monino, where it has rotated between 
indoor and outdoor exhibition areas. The 
aircraft has not been repainted with a fake 
‘29' Bort number, the usual practice at 
Monino. It had gained ventral fins, an IRST 


MiG-29 first prototype 


Broad-chord blade antenna on spine 


Simple mainwheel doors 


Dual static discharge 
wicks at top of rudder 











rudder 


Ventral fins added after first flight 


and a radar during its career, and they 
remain fitted to the aircraft on display 
although the original cannon has been 
removed and the ports faired over. 


The first prototype survived to be 
put on display at Monino. Note the 
forward position of the nosewheel 
and the cumbersome mudguard. 





9-12 MiG-29 prototypes 


The first prototype was followed by three 
more prototypes: 902, 903 and 904. Aircraft 
902 was built in the OKB workshops, but 
subsequent prototype and pre-production 
aircraft were built using MAPO-produced 
components, and were only finished off by 
the OKB. Bort '02' (902) first flew in 
November 1979, and differed from the first 
prototype in a number of respects. The 
aircraft had a redesigned nosegear, and was 
fitted with the definitive GTDE-117 APU and 
the single-barrelled 30-mm GSh-30-1 
cannon. From 902, the nose oleo was 
shortened and moved further aft, and the 
tight-fitting solid mudguard was replaced by 
a simple scraper/deflector. The nosewheel 
doors were also simplified, with left and 
right halves on each side of the bay 
replacing the segments previously fitted 
directly to the oleo. The rearward 
movement of the nosegear (from frame 2 to 
frame 3) was necessitated by the tendency 
of the twin nosewheels to kick up spray and 
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Early-type cannon port 
and flash suppressor ~ 


‘Odd Rods’ antenna | 

on centreline under | 
IRST _ cannon muzzle , 
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MiG-29 later prototype 


Bulge above auxiliary 
intake louvres 


\ Modified mainwheel 
\ doors of more complex 
shape 











Lengthened ‘Swift Rod’ 
ILS antenna on starboard 
fin trailing edge ~ 








Port fin 
ghosted 
for clarity 











_ Standard 
~ rudder 




























Nose oleo relocated 
further aft 


Standard gear doors, but with scraper- 
type door in front of nosewheels 


debris into the intakes, despite their 
mudguards. The shorter wheelbase 
improved turning circle on the ground but 
also made the aircraft more prone to 
nodding during taxiing. All three 
undercarriage units were shod with 


mudguard 


significantly larger tyres than had been used 
by the first prototype. 902 was the first 
MiG-29 fitted with the OEPrNK-29 IRST, and 
also introduced ventral fins on the booms 
which carried the tailfins. 

After it was lost in a crash on 15 June 





Ventral fins 


brake chute container 


1978, only days after its first flight, the 
intended dedicated engine testbed, 903, 
was replaced by another aircraft built by the 
Labour Banner Znamaya Truda factory, 908. 
All subsequent single-seat MiG-29s (apart 
rom a handful of later prototypes) were 
built by the Moscow Aircraft Production 
Organisation which ran the Znamaya Truda 
actory. A handful of aircraft may actually 
have been built on a separate production 
ine at the Lukhovitskii factory airfield, but 
his cannot be confirmed. Valerii Menitskii 
was forced to eject from 903, which caught 
ire after a single catastrophic engine failure. 
908 was only marginally longer-lived, flying 
in 1979 but being lost after an uncontained 
engine failure on 31 October 1980, Fedotov 
ejecting successfully. Bort ‘04’ (904) was 
used for structural loads analysis, testing 
the limits of combat manoeuvrability, and 
was later used for air-to-ground weapons 
testing. After use by the LII, 904 was retired 
to Khodinka for museum display. 





904 had a productive career testing 
aspects of the MiG-29 design, before 
being displayed at Khodinka. The 
small, unbaffled muzzle port for the 
GSh-30-1 30-mm cannon is 
noticeable. 


Standard 





Airbrakes wrap around central 


MiG-29 Variants 





9-12 MiG-29 pre-production 


Nine further MiG-29 prototypes were built 925 was the /ast of the pre- 
by the Znamaya Truda factory and finished production batch, and effectively 





ar bi BE bo bal aoe ee became the production standard 
escribed as pre- uction aircraft. ; 

Externally, the aircraft differed little from machine. ae a fully baffled 

904 when they made their initial flights, cannon port. 

though some subsequently gained features 

associated with later variants. The next with radar, but in later years became the 
MiG-29 after the five prototypes, the sixth MiG-29KVP. This aircraft was also the first 
flying aircraft (917) was originally intended with the production standard cannon 

to represent the initial production standard, muzzle, with vents immediately behind it, in 
although it was still very much a test place of the simple single-hole ports found 
aircraft, as were subsequent aircraft 918, on 902-917. MiG-29 922 had a very short 
919, 920, 921, 922, 923 and 924. Bort ‘25’ life, being retired for use in full-scale wind 
(925), which first flew in December 1982, tunnel testing. 


finally became the model for the production 
standard (Etalon). These ‘pre-production’ 
aircraft bore the brunt of the extended high- 
pha and handling testing conducted 
largely at the urging of Valerii Menitskii, 
then deputy chief test pilot. These trials are 
credited with having given the MiG-29 its 
nmatched ability to fly beyond the edges 
its normal envelope, and to perform 
manoeuvres which still cannot be emulated 
by any other in-service fighter at operational 
weights and at low altitudes. By the time 
the MiG-29 entered service in June 1983, 
these aircraft had flown in excess of 3,000 
hours. 

Several of the pre-production aircraft had 
long and useful lives, and a handful 
remained active into the 1990s; the last was 
924, withdrawn from flying duties in 1993. 
In later years 917 lost its ventral fins and 
gained extended-chord rudders and 
overwing chaff/flare dispensers, and was 
seen with only the forward part of the nose 
painted to resemble a radome (or perhaps 
with a small radome mounted much further 
forward). 918 was the first aircraft fitted 


> 
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In its final configuration, 917 tested 
the extended rudders of late- 
production MiG-29s. 








9-12 MiG-29 ‘Fulcrum-A’ early production mages tetas 


Standard gear doors; some 







‘Odd Rods’ antenna added 










The initial batches of production MiG-29s a Febrii oT MaeeT oT HUD noone early aircraft initially had 

were identical in external appearance to the offset to port \ scraper-type door in front 

last of the pre-production aircraft, hy of nosewheels nee 
distinguished from later production — tolbroads 
‘Fulcrum-As' by their retention of ventral chord 
fins and lack of overwing chaff/flare IRST —— outline tn 


dispensers. Most even retained the original service 
scraper/mudguard above and in front of the 
mainwheels, though some were retrofitted 
with the later, closer-fitting lightweight 
mudguard behind the wheels. 

The MiG-29 gained a secondary nuclear si 4 ¥ 
strike capability early in its career. The 6-ft aoe Poros 
(1.8-m) long, 30-kT RN-40 nuclear free-fall centreline A 
bomb was carried on the reinforced left * removed, replaced ~ 
inner wing pylon, and within a typical Frontal 9-12 early production y'hiade antenna 


Aviation Regiment the first squadron would 







Ventral fins 


have the strike commitment, with the command structure. Codes were ‘Proskurovskii’ GvIAP at Kubinka, followed 1986. When the MiG-29s arrived in East 
second responsible for providing escorts transmitted via a secure datalink, to and by the ‘Combat Leader’ regiment at Ros in Germany, they were eagerly watched by 
and a long-range fighter sweep, and the from Moscow. Nuclear weapons delivery Ukraine. The third unit was the 176th IAP at teams from the Allied military missions in 
third responsible for base defence. The was made from a 5-g pull-up from 600 ft Tskhakaya. It is believed that 14 regiments Berlin. One member of the British Military 
nuclear weapon handling, arming and (185 m), the weapon coming off at 120° and _ of Frontal Aviation eventually received the Mission (Brixmis) noted that “during our 
release procedures were loosely based on 3,600 ft (1100 m). MiG-29. The first of eight 16th Air Army initial observations we originally assessed 
those used by the USAF, which had been It has sometimes been stated that only MiG-29 regiments (the 33rd IAP) formed that some aircraft were giving special 
compromised by PoWs in the Vietnam War. about 30 aircraft were built to this initial with ‘Fulcrum-As’ at Wittstock in January aerobatic demonstrations for spectators at 
The pilot punched in an arming code from standard, but this is far from the true figure. 

his personal code card, which had to be Even during the early 1990s, more than 30 

authenticated by the military leadership, early ‘Fulcrum-As' with ventral fins were 

while the crew chief (always a based with regiments in East Germany 

commissioned officer) punched in a alone, and the true number seems likely to 

different code which was separately be closer to 250 aircraft. The first MiG-29 

authenticated through the civilian political regiment to form was the 234th 


Left: The principal recognition feature 
of the early production aircraft were 
the small ventral fins. This aircraft 
has been retrofitted with extended- 
chord rudders. 


Right: Germany was seen as a priority 
when deploying the new fighter, and 
several early aircraft remained until 
the final withdrawal. This aircraft 
served with the 773rd IAP at Putnitz 
(known to NATO as Damgarten), the 
second 16th Air Army MiG-29 unit. 
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the airfield, but it was subsequently found 
that many normal, routine training sorties 
would end with a short spontaneous 
aerobatic display. Such general flair and 
style had never been seen with other 


aircraft types." The Russian pilots were 
clearly enthusiastic about their new mount. 
Early MiG-29 regiments were also forward- 
deployed to Hungary and Czechoslovakia. 
The sub-type remains in service today, 


and though most surviving examples retain 
ventral fins, they have been retrofitted with 
extended chord rudders and pitot-mounted 
strakes, and have received all of the flight 
control system modifications associated 





Early production MiG-29s taxi at 


_their Zerbst base. The resident unit 


was the 35th IAP, the third air 
defence unit in East Germany to 
transition from the MiG-23. Despite 
the arrival of 9-13 ‘Fulcrum-Cs’, one 
eskadrilya retained the early 
machines . 


with later examples. Some early aircraft 
have even had their ventral fins removed 
and have had the later chaff/flare dispensers 
fitted, making them externally 
indistinguishable from later production 
examples, though this was never a common 
modification. Some may even have become 
‘Fulcrum-Cs’. 

Other features associated with early 
production MiG-29s included asymmetric 
airbrake sections, with the upper petal 
extending further aft and incorporating a 
recess into which the lower petal fitted. 
Aircraft also had a different arrangement of 
access panels in some areas, most notably 
on the nose. 





9-12 MiG-29 ‘Fulcrum-A’ main production 


The bulk of MiG-29s delivered lacked the 
ventral fins which distinguished aircraft from 
those of the initial series, pre-production 
and prototypes. They did feature new long- 
chord shallow strakes above the wingroots, 
leading forward from the tailfin roots. These 
strakes each accommodated a BVP-30-26M 
chaff dispenser, containing 30 PPI-26-1 IR 
decoy flares or 30 PPR-26 chaff cartridges. 
The addition of chaff/flare dispensers was a 
direct result of Soviet experience in 
Afghanistan, where the use of IR decoy 
flares dramatically reduced the loss rate to 
shoulder-launched SAMs. With the addition 
of additional ‘keel area’ in the form of the 
chaff/flare dispenser fairings, the original 
ventral fins (already judged surplus to 
requirements) had to go. Some aircraft with 
ventral fins had them removed when 
chaff/flare dispensers were fitted, bu 
others retained them and never received 
the chaff/flare launchers. 

During production, the 9-12 underwent 
other detail changes. The coffin-shaped 
fairing under the nose lost the ‘Swift Rod’ 
antenna that projected from its ‘nose’ 
during production of the 9-12, and the 
undernose SRZ ‘Odd Rods’ antenna gave 
way to a blade aerial for the later SRO IFF. 
The SRZ ‘Odd Rods' antenna was retained 
above the nose. The cannon muzzle was 
also refined, with the original 12-slot blast 
suppressor giving way to a more open six- 
slot design, with larger apertures and a 
strengthening spine running horizontally, 
dividing the three upper slots from the 
lower slots. 

The basic MiG-29 received a number of 
upgrades in service. Early improvements to 
the flight control system resulted in an 
expansion of Alpha limits, and in 
modifications to flight control surface 
actuators. The rudders were increased in 
area through the simple expedient of 
adopting a broader chord (making their 
trailing edge project aft of the fin trailing 
edge). New-build aircraft were fitted with 
new rudders built to the new shape, while 








Revised pattern of access IRST HUD 
panels on nose (more | 

square shaped, in | / 
tandem); AoA sensor not 

mounted on obvious panel 


Narrow-chord ‘spike-type’ 
antenna on spine 
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Chaff/flare dispensers in 
| strakes leading forward 
/ from tailfin roots 
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Early-type cannon port~ 
and flash suppressor \ 


9-12 standard production 





Above: The MiG-29 has a single 
brake chute mounted between the 
engines. A split airbrake opens 
above and below the chute. 


existing aircraft either received new rudders 
or had their existing rudders rebuilt and 
enlarged. At the same time, small strakes 
were fitted on each side of the nose probe, 
generating powerful vortices at high angles 
of attack and reducing the tendency for the 
nose to ‘slice’. The increased area rudders 
and nose strakes were added to early 
aircraft with ventral fins as they were 
modified, and were fitted on the production 
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Lengthened ‘Swift Rod’ ILS antenna 
on starboard fin trailing edge 







Pp | Rudders 
later 
modified 
broad-chc 
outline in 
service 
(early 
standard 
shown) 
















"Odd Rods’ antenna on centreline 
removed, replaced by blade antenna 












No ventral fins 








line to all late 9-12s, to virtually all 9-13s and 
to virtually all MiG-29UBs. 

A relatively small number of Soviet 9-12s 
were modified to carry underwing fuel 
tanks, and to be able to fire their cannon 
while carrying a centreline tank. 

It has been suggested that some later 
9-12s took advantage of avionics changes to 
provide more internal fuel capacity, with the 
removal or relocation of some black boxes 





Carrying an air-to-air load of four 
R-60 ‘Aphids’ and two R-27 ‘Alamos’, 
with a ventral fuel tank between the 
engine trunks, this MiG-29 lacks 
ventral fins but retains the original- 
size rudders. 


allowing the No. 1 fuel tank to be increased 
to 780 litres (172 Imp gal). This cannot be 
confirmed, not least because official 
Mikoyan figures on tank capacities never 
seem to coincide exactly, making it almost 
impossible to accurately state the aircraft's 
exact fuel capacity. To further muddy the 
waters, capacities are sometimes given in 
litres and sometimes in kilograms, yet 
different specific gravities are given for 
Russian jet fuel, making accurate 
conversion difficult. The No. 1 tank of the 
9-12 has been quoted holding 650, 705 and 
710 litres, while the No. 2 tank has been 
given as 870 or 875 litres, the No. 3 tank as 
1800 or 1810 litres, and the 3A tank as 285 
or 310 litres. The integral wing tanks have 
been quoted as containing 660, 700 or even 


The 773rd IAP at Putnitz operated 
late-model ‘Fulcrum-As’ alongside 
early aircraft and ‘Fulcrum-Cs’. This 
aircraft carries an acquisition round 
for the R-73 ‘Archer’. 


Normal 
airbrake —_ 
shape 





Normal wingtip fairing 

























Overwing auxiliary air intake louvres 


Gun bay vents 


































































































Short-span ailerons — 


Standard wingtips —_~ 


800 litres. Various official total internal fuel 
capacities range from 4300 to 4540 litres for 
the ‘Fulcrum-A’. Perhaps the most reliable 
guide comes from the Luftwaffe, which 
plans on the basis of 3500 kg (1,590 Ib) of 
pei plus 900 kg (410 Ib) in the centreline 
tank. 

The break-up of the USSR left some 486 
MiG-29s (many of them 9-12s) with the 
Russian air forces, 80 in Belarus, 22 in 
Kazakhstan, 34 in Moldova, 22 in 
Turkmenistan, 245 in the Ukraine, and 36 in 
Uzbekistan. Of these republics, only 
Moldova has withdrawn the aircraft from 
service. 

Although downgraded MiG-29 versions 
were produced specifically for export, large 
numbers of ex-Soviet Frontal Aviation 
MiG-29s have found themselves exported 
second-hand since the break-up of the 
USSR. The sellers of these MiG-29s have 
seldom been able to provide adequate 
spares and logistics support, and Mikoyan 
has turned this to its advantage; the ‘price’ 
for providing spares for 12 Peruvian 
MiG-29s sold by Belarus, for example, was 


Seen landing at Wittstock, this 33rd 
IAP MiG-29 carries B-8 rocket pods. 
Early-generation MiG-29s had only 
a limited ground attack capability. 


No forward-facing a 








Swift Rod antenna 


Later-type cannon port 
and flash suppressor 


the purchase of an additional three newly- 
built MiG-29s from the Lukhovitskii store. 
Moldova sold 12 of its 34 MiG-29s to 
Yemen, where one was shot down and 
seven were destroyed after capture. Some 


9-12A MiG-29A ‘Fulcrum-A’ 


Russia's Warsaw Pact allies received a sub- 
variant of the MiG-29 which was almost 
identical to those delivered to Frontal 
Aviation units. These aircraft lacked wiring 
for the nuclear strike role, and may have had 
a slightly different IFF system, but were 
effectively inter-operable with, and 
externally identical to, front-line Soviet 


MiG-29s. Some reports suggest that 
German MiG-29As had only three principal 
radar modes, while Soviet aircraft had five, 
but this cannot be confirmed. 

The aircraft were built on the same 
production line, at the same time as Soviet 
MiG-29s, often intermingled in the same 
production batches. The export 9-12As 


Provision for conical removable 
fairing in front of IRST 


Bolt-on, retractable inflight-refuelling 
probe fitted to MiG-29N and MiG-29SD 


21 more (one UB, six 9-12s and 14 9-13s) 
were sold to the USAF in 1997. The 
message has been gently put out that 
spares support for aircraft not supplied by 
MiG-MAPO cannot be guaranteed, 


were equivalent to later standard Frontal 


Aviation 9-12s with extended-chord rudders. 


As far as can be ascertained, MiG-29As 
were delivered to East Germany, 
Czechoslovakia, Poland, Bulgaria and 
Hungary, but perhaps not to Romania, and 
almost certainly not to Yugoslavia. Germany 
took 20 MiG-29As and four UBs from 1988, 
with Czechoslovakia taking 18 more from 
June 1989, Poland taking nine (and three 
UBs) and Romania taking 12 (with two UBs) 
from March 1989. Bulgaria received 18 


dispensers in strakes 
leading forward 
from tailfin roots 






MiG-29 Variants 





9-12 late production 
(MiG-29N side view) 


New rudders built with 
broad-chord outline, of 
obviously ‘pressed’ 


appearance Lengthened ‘Swift 
Rod’ ILS antenna on 
starboard fin trailing 
edge 
Chaff/flare 







No ventral fins 


reinforcing the company's position, and 
rendering second-hand Ukrainian, 
Belarussian or even Russian air force 
MiG-29s unattractive except to existing 
MiG-29 customers. 





aircraft, plus four twin-stickers, and Hungary 
received 24 (with four more UBs) in 1992. 
When Czechoslovakia split into separate 
Czech and Slovak republics, Slovakia took 
nine single-seaters and a two-seater, while 
the Czechs lost their UB, and passed their 
nine MiG-29As to the Poles in 1996. 

There are reasons to believe that most 
MiG-29As have been stripped of some 
equipment since the dissolution of the 
Warsaw Pact, and that they are now 
effectively MiG-29Bs, in all but designation. 





9-12B MiG-29B ‘Fulcrum-A’ 


The final standard of single-seat MiG-29 
lacks some of the equipment deemed 
exportable to the USSR’s closest allies, 
although, like the MiG-29A, the MiG-29B 
looks identical to the standard Soviet/ 
Russian ‘Fulcrum-A’, and was built on the 
same production line, in the same 
production batches. Nor was there any 
really operationally significant alteration to 
combat capability, though the MiG-29Bs 
were less suited to operating within the 
‘full-up’ Soviet air defence environment 
since they lacked the full-standard IFF and 
datalink equipment. Aircraft delivered as 
MiG-29Bs may also have had a downgraded 
radar, probably the set known as the 
N-019E. MiG-29Bs were delivered to Cuba 
(10 MiG-29Bs and two UBs), India (78 
aircraft, including at least eight twin- 
stickers), lran (12 plus two UBs), Iraq (35 
plus six two-seaters), Yugoslavia (14 
MiG-29Bs and two UBs), North Korea (about 


30), and Syria (about 20). Some 21 of the 
Iraqi aircraft fled to Iran, where they were 
absorbed by the IRIAF. 

As far as is known, many Warsaw Pact 
MiG-29As were effectively modified to 
virtual MiG-29B standards before the 
organisation was dissolved. In the former 
East Germany, for example, the Russians 
quietly removed the SRO IFF and Laszlo 
datalink before the aircraft were handed 
over to the integrated Luftwaffe. Had they 
not been allowed to do so, they might have 
created difficulties over reunification, and 
could certainly have halted the delivery of 
spares and support. It seems likely that 
Czechoslovakia, Hungary, Poland and 
Bulgaria were similarly encouraged to allow 
removal of these systems. 

The differences between the baseline 
MiG-29 and the export-standard MiG-29B 
are such that aircraft built for the Russian air 
forces may easily be modified to the export 


standard by simply changing a black box or 
two. Thus, many aircraft in storage at 
Lukhovitskii (ordered but never paid for by 
the Soviet/Russian air forces) have been 
delivered as MiG-29As (24 to Hungary) and 
as MiG-29Bs (12 extra aircraft to Slovakia, 
one to Iran and three to Peru, among 
others). The 9-12A/MiG-29A and 9-12B/ 
MiG-29B designations may be used only by 
the Russian air forces, customer air forces 
and Russian export organisations, since 
they have been explicitly (and vehemently) 
denied by senior OKB figures. 

MiG-29 single-seaters built by MAPO use 
a four-digit construction number, with the 
batch number first followed by the aircraft's 
cumulative position within the batch. 
‘Fulcrum-A' (9-12) construction numbers are 
never higher than **15, with **16 numbers 
and above always being allocated to 
‘Fulcrum-Cs’ (9-13s) built within a batch. 
Standing in the rear of the nosewheel bay, 
facing forwards, the construction number is 
ona small plate (often overpainted) above 
your right ear. Some batches of 9-12s have 
not included as many as 15 aircraft, but 


knowing that the Malaysian aircraft were 
the last new-build MiG-29s lets us conclude 
that not more than 840 'Fulcrum-As' 
(probably including the unsold airframes at 
Lukhovitskii, but excluding the handful of 
OKB-built prototypes) could have been built. 
This number is the total possible quantity, 
assuming 56 batches of 15 aircraft each. 
The total number of ‘Fulcrum-As' usually 
quoted as having been built is lower, closer 
to 600, but if the total number of MiG-29s 
built is 1,257 (as ‘accidentally’ released at 
Farnborough in 1996), one could come up 
with figures of 24 OKB-built prototypes, 840 
9-12s, 196 new-build 9-13s and 197 MiG- 
29UBs. MiG-29 construction numbers 
should not be confused with the five-digit 
serial numbers often painted on the external 
surfaces of the aircraft and sometimes on 
the ejection seat. These five-digit numbers 
are in any case contractions of 10-digit 
serials which appear to have massive ‘black- 
out blocks’ and which do not appear to have 
been allocated consecutively. Thus, some 
early 9-12s with ventral fins have higher 
numbers than more recently-built aircraft. 
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Export MiG-29s 


Above: Poland received 10 MiG- 
29As for service with 1 PLM. These 
were augmented by the delivery of 
nine from the Czech Republic. 


Right: Czechoslovakia received 18 
MiG-29As for service with 11 SLP at 
Zatec. The Czechs retained nine 
upon the partition of the country. 


Bulgaria acquired 18 MiG-29As (and four UBs) 
which entered service with 1/5 Eskadrila at 
Ravnetz in 1989, 


Twenty MiG-29As were assigned to East 
Germany’s JFG 3 at Preschen. They were 
reallocated to 731 Staffel after reunification. 


When Czechoslovakia split in two, Slovakia took 
nine MiG-29As for service with 31 SLK at Sliac. 
Another 12 were subsequently acquired. 


MiG-29 upgrades/MiG-29G/GT 


MiG-MAPO has been remarkably successful 
in keeping control over MiG-29 sales (of 
new and second-hand aircraft) and of 
providing upgrades and modifications. The 
company has been willing to co-operate 
with Western firms in offering Western 
avionics, systems and weapons on MiG-29s 
(though few such schemes have come to 
fruition). MiG-MAPO has also been willing to 
set up joint ventures for the local 
maintenance, repair and upgrade of different 
MiG-29s, most notably in Malaysia and 
Germany. 

When the two Germanies reunified, most 
of the aircraft of the former East German air 
force were discarded, sometimes after a 
short period of service, but the MiG-29s 
were kept for continued front-line service. 
The MiG-29 was attractive to the Luftwaffe 
since it represented an agile single-seat 
fighter, a type not in service in Germany but 
arguably a useful stepping stone towards 
the new Eurofighter. It also provided the 
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Above left: Romania acquired 17 
MiG-29As for 57 FBAB at Constanta. 


Above right: 59 HRE at Kecskemet 
operates Hungary’s 22 MiG-29As. 


Left: India has received 70 MiG-29Bs 
which fly with Nos 28, 47 and 223 
Squadrons. 


Right: Yugoslavia received 14 
MiG-29Bs, which fly from Batajnica 
under the local designation L-18. 


Germany’s MiG-29s, flown by one 
staffel of JG 73 ‘Steinhoff, have been 
invaluable in providing dissimilar air 
combat for other NATO forces. 
These carry R-73 training rounds. 


Luftwaffe with a practical replacement for 
NATO F-16s withdrawn from US bases in 
Germany, and gave the air force an 
invaluable aggressor, which has been used 
by many NATO nations wishing to train 
realistically against the MiG-29. 

For the MiG-29 to be operationally useful 
to the Luftwaffe, it required urgent 
modifications. The MiG Aircraft Product 








Support (MAPS) GmbH was formally 
founded on 17 July 1993, as a joint venture 
between Rosvoorouzhenie, MAPO and the 
Military Aircraft Business Unit of Daimler- 
Benz Aerospace (51 per cent). This new 
organisation was tasked with making the 
German MiG-29s capable of full integration 


into the NATO air defence structure. 
Western IFF, TACAN and GPS were the 
first priorities, installed under a programme 
which began in October 1995, with the 
delivery of 29+08 to MAPS at Manching. 
More recently, Germany has begun 
equipping its MiG-29s to carry underwing 


fuel tanks (29+08 was the first, in March 
1997), while Sextant Avionique has been 
asked to provide a new GPS-based 
integrated navigation system. Another 
German priority was to make the MiG-29 
more maintainable, and measures were 
taken to increase aircraft TBO from 800 to 





1,100 hours, and engine TBO to 500 and 
later 700 hours. Engine life has been 
extended from 900 to 1,200 and then to 
1,600 hours. The result is locally designated 
MiG-29G (single-seater) and MiG-29GT 
(two-seater). 

MAPS is actively marketing its limited 
NATO-compatibility upgrade to other former 
Warsaw Pact MiG-29 operators, particularly 
those nations considering or awaiting NATO 
membership. The company has also 
established a MiG-29 users group, holding 
conferences in May and July 1998 which 
aimed to establish a single multi-national 
forum with common and standardised 
procedures for maintenance, upgrades and 
logistics support. It would like to see all of 
the East European nations upgrade their 
MiG-29s, with a common spares pool and a 
single service depot (MAPS) — a process 
which would provide the countries with an 
excellent, compatible aircraft at a cost 
estimated to be less than one-quarter that 
of ‘give-away’ second-hand F-16s. 

MAPS has rejected the idea of any major 
upgrade to the MiG-29's sensors or 
armament, even refining the existing N-019, 
as it would be too expensive. Thomson and 
Dassault Electronique take a different view 
and are actively marketing a MiG-29 


9-12SD MiG-29SD ‘Fulcrum-A’ 


There is a degree of confusion as to what 
constitutes a MiG-29SD, largely due to the 
inconsistencies in Mikoyan's own 
documentation and between statements by 
senior OKB personnel. The most reliable 
sources suggest that the MiG-29SD 
designation applies to 9-12 aircraft 
(‘Fulcrum-As') modernised to MiG-29SE 
standards, but lacking the 9-13's enlarged 
spine, increased fuel capacity and active 
jammer. The same sources further suggest 
that c/n 4808 (initially flown in a grey/white 
primer without markings, and used as the 
inflight-refuelling test aircraft) was the 
prototype. This aircraft was subsequently 
painted in full camouflage with the Bort 
number ‘357’, and was displayed at the 
1997 ILA show in Berlin, and the Paris air 
show at Le Bourget, with the additional 
tailcode ‘353’. 

There have been suggestions that the 
MiG-29SD designation applies to aircraft 
built as 9-12s, but converted to 9-13 
‘Fulcrum-C’ standard and fitted with the 
modifications which would otherwise result 
in their being referred to as MiG-29SEs. As 
far as can be ascertained this is completely 
erroneous, and, interestingly, there is no 
firm evidence that any ‘Fulcrum-A’ has ever 
even been converted to basic ‘Fulcrum-C’ 
standards. Similarly, reports that there is a 
MiG-29SE configuration based on the 9-12 
are believed to be erroneous, resulting from 
designations applied to ‘Fulcrum-A’ 
demonstrators and testbeds associated 
with the MiG-29SE, and to efforts by 
MAPO's marketing department to assure 
Malaysia that its aircraft were to the highest 
available standard. Certainly, the Malaysian 
aircraft have been referred to as MiG- 


A MiG-29SD undergoes refuelling 
trials with an I]-78 ‘Midas’. Note the 
small Malaysian flag on the fin. 





upgrade, which could include the CLDP 
laser designator, a FLIR for navigation, a 
smart HUD, LCD MFDs, a new INS, a new 
integrated TACAN/radalt and landing aids 
system, and a new V/UHF transceiver. The 
upgrade is apparently aimed principally at 


Right: Bort ‘357’ demonstrates the 
bolt-on refuelling probe. 


29SEs, as well as (more correctly) MiG- 
29SDs. Before the contract was signed, 
Mikoyan marketing material stressed the 
MiG-29SE with its 890-litre (195-Imp gal) 
No. 1 tank, so there was some surprise 
when SDs were eventually delivered. 


9-12SD MiG-29N ‘Fulcrum-A’ 


The Royal Malaysian Air Force’s MiG-29SDs 
are locally designated MiG-29N. A degree of 
secrecy surrounds the exact configuration 
of the aircraft as they were when originally 
delivered, though it seems likely that they 
were essentially standard ‘Fulcrum-As’, with 
Russian avionics and Russian-language 
instrumentation, although descriptions 
issued at the time insisted that they had 


Western avionics, English-language placards . 


and instruments calibrated in Imperial 
measurements. It seems likely that these 
features were actually added during an 800- 
hour overhaul, when external load capacity 
was also increased from 2000 to 3000 kg 
(4,410 to 6,615 |b), and the engines were 
derated to extend service life. This initial 
upgrade includes provision of a Cossor IFF, 


an English-language voice warning system, 
AN/ARN-139 TACAN, Western ILS and GPS, 
and modification of the radar to N-O19ME 
standards with simultaneous dual target 


2 
A 


a 2 
wre ri SS “—“—. 
Be E Biz: ret 


rags) SO} 


Malaysia and Poland. 

Perhaps the most surprising MiG-29 
upgrade was conducted by Iran, which 
fitted some of its aircraft with an 
indigenously-designed, fixed inflight- 
refuelling probe. 


engagement capability. The upgrade is also 
claimed to bring the aircraft up to the 
originally agreed standard in terms of 
warload, with provision for the R-77 RVV-AE 
(AA-12 ‘Adder’) AAM. 

On 16 October 1997, Malaysia signed up 
for a further upgrade, including integration 
of the new retractable inflight-refuelling 





The MiG-29 was the only East 
German tactical type retained by the 
reunified Luftwaffe. A major update 
programme has improved reliability 
and Westernised the avionics. 


probe tested on c/n 4808, a further payload 
increase to 4000 kg (8,820 Ib) and 
integration of the new Topaz-M radar of the 
MiG-29SM. The upgrade is understood to 
include an expansion of internal fuel 
capacity, perhaps by incorporating an SMT- 
type spine to cover new fuselage tanks. 
Integration of the probe has already begun, 
in advance of the other elements of the 
upgrade, and on 13 April 1998 M43-12 (the 
first probed MiG-29N) flew with the probe 
fitted after its 800-hour overhaul and 
upgrade. 


Malaysia’s MiG-29Ns are assigned 
to 17 and 19 Squadrons at Kuantan. 
The aircraft are undergoing an 
upgrade programme which, among 
other things, adds Topaz-M radar 
(with dual-target capability) and the 
ability to launch R-77 missiles. 


MiG-29 Variants 


9-13 MiG-29 ‘Pulcrum-C’ 


Right: The prototype 9-13, ‘Bort 26’, 
is now on display with rocket pods 
and R-60 (AA-8 ‘Aphid’) missiles. 


When the 9-13 made its first appearance, 
many Western analysts assumed that the 
aircraft's swollen spine would incorporate a 
significant increase in internal fuel tankage. 
n fact, the increase was modest; the new 
spine did house a Gardeniya active jammer, 
hereby preventing this sub-variant from 
being exported, even to Warsaw Pact 
nations. The 9-13's revised EW suite also 
resulted in the provision of a revised wingtip 
airing, which was lengthened and moved 
back, so that its rear end was adjacent to 

he trailing edge of the wing, and with a rear 
emisphere Gardeniya antenna in the fairing 


Committee nonetheless allocated the new 
reporting name ‘Fulcrum-C’. The type began 
to appear in front-line units in 1986-87, and 
not 1982-83, as has previously been 
reported. The production ‘Fulcrum-C' was 
based on the airframe of the main 
production series 9-12, with the later 
cannon muzzle, and increased-chord 
rudders and nose strakes. None was fitted 


supporting the starboard tailfin. As an with ventral fins. The type was particularly 
aircraft intended only for the Soviet air common in the fighter regiments of the 
orces, it is believed that all 9-13s have the 16th Air Army in the former East Germany. 
wiring for the nuclear strike role fitted only In service, the new MiG-29 version quickly 
0 Soviet ‘Fulcrum-As’. In terms of fuel picked up the nickname ‘Gorbatov' 
capacity, the ‘Fulcrum-C’ can now carry 890 (hunchback), for obvious reasons. 


itres in its No. 1 tank — representing an As far as can be ascertained, production 
increase of 110-180 litres (24-40 Imp gal). It of the ‘Fulcrum-C' reached about 200 

is impossible to be more accurate, due to aircraft. All ‘Fulcrum-Cs' are believed to 

he inconsistency between official figures have construction numbers whose ‘last 

or the fuel capacity of the 9-12, as two’ are higher than 16. The aircraft were 
described above. built alongside the standard 9-12 in the 
The prototype 9-13, which retained the MAPO factory, and often served side-by- 
basic MiG-29 designation with no new side with the older version in the same 











suffix, was c/n 1616 (Bort ‘26'), which first Frontal Aviation regiments, though usually 





Above: Most 9-13 ‘Fulcrum-Cs’ were initially assigned to the 16th Air Army 
in East Germany but were redistributed after the Soviet withdrawal. This 
aircraft is in use with the weapons training school at Lipetsk, hence the 
white stripes for greater conspicuity. 








lew in 1986, though it is believed to have within different squadrons. Some sources 
been preceded by a number of converted 
9-12s, including c/n 0406 (Bort '406'), which 
irst flew in 1984. The 9-13 did not receive a 
new Soviet air force designation, but 

ATO's Air Standards Co-ordinating 


insist that some ‘Fulcrum-Cs’ were 
produced by conversion of 9-12 airframes, 
but unless they received new construction 
numbers (which is perfectly possible), this 
cannot be confirmed. 








Left: In their last days in East 
Germany, a few aircraft of the 33 IAP 
at Wittstock received a unit badge 
on the port fin. MiG-29s displayed a 
variety of paint schemes. 












































Above: Ukraine operates a large 
number of MiG-29s, including this 
well-worn 9-13. In front of the 
aircraft, which carries wing tanks, 
is the ventral fuel tank. 


Left: Assigned to air defence of the 
1st Guards Tank Army, the 31 GvIAP 
at Alt Lonnewitz had virtually 
transitioned completely to the 
‘Fulcrum-C’ before it withdrew to 
Russia. The fuel tanks were used 
solely for ferrying purposes, and 
were unusual in being painted with 
the individual aircraft number. This 
aircraft displays an atypical 
camouflage pattern. 


Below left: Having received 14 
MiG-29A/UBs in its initial 
allocation, Romania subsequently 
acquired five additional machines. 
Unusually, one of these was a 
fat-backed 9-13. 


Below: Ukraine’s national aerobatic 
team, the ‘Ukrainian Falcons’, fly 
9-13 ‘Fulcrum-Cs’. 
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with new ECM fairings 


9-13S MiG-29S 


There is a great deal of confusion 
surrounding the MiG-29S, SD, SE and SM 
designations. These are applied principally 
to a number of upgrade configurations, 
sharing a common baseline but differing in 
detail. Explanations for the difference 
between (for instance) the MiG-29SD and 
the MiG-29SE have been many, varied, and 
sometimes contradictory, even from the 
OKB itself. Some believe that the 
designations have shifted to cover different 
sub-variants at different times. What is 
beyond doubt is that the MiG-29S 
designation usually represents a radical 
upgrade to the basic aircraft. “The MiG-29S 
is what resulted when we squeezed all we 
could out of the original MiG-29 airframe, ” 
remarked Rostislav Belyakov, Mikoyan OKB 
designer general. The MiG-29S family has 
become associated with recent export 
efforts, though the original MiG-29S 
configuration was the direct result of an 
urgent Soviet air forces’ requirement. 

The impetus for the MiG-29S was 
provided by the 1985 discovery that a senior 
Phazotron employee, Alexander Tolkachev 
(the chief designer), had been selling 
secrets to the West. Among the equipment 
compromised in 1979 had been the radar 
systems of the MiG-31, A-50 and MiG-29, 
all of which would become far more 
vulnerable to hostile countermeasures. He 
earned an estimated $1.2 million from the 
CIA by passing over 61 films and 2,000 
pages of documents. He was finally caught 
in 1985 after betraying the secrets of the 
USSR'’s IFF system in 1982. The solution 
was to launch a crash upgrade programme 
to improve and change the compromised 
equipment, in particular producing new 
algorithms for jamming and automated 
jamming. 

The discovery of Tolkachev's treachery 
led some to conclude that he had been 
responsible for early difficulties with the 
original radar, whose near-total inability to 
hold a lock-on had been blamed by many on 
sabotage during the design process. The 
truth will probably never be known. 

The original package of MiG-29S 
modifications was described as including a 
modified sighting system (presumably 











9-13SE MiG-29SE ‘Fulcrum-C’ 


The MiG-29SE designation was applied to 
the export version of the basic 9-13S, none 
of which has yet been sold. The type was 
originally offered with a ‘rolling’ programme 
of improvements. Although overall warload 
was increased (most useful in the air-to- 
ground role), it was optimised for air 
superiority and was compatible only with 
unguided bombs and rockets. 

The use of converted 9-12 airframes 
(often without 9-13-type spines) as 
testbeds, trials aircraft and demonstrators 





























No forward-projecting 
‘Swift Rod’ antenna 


*Fulcrum-C’ 


Bort ‘404’ was the aircraft used for 
tests of the N-019MP Topaz radar 
intended for the MiG-29S. 


referring to the radar — which was probably 
updated to N-019M Topaz standards), 
improvements to the active jammer, 
modifications to allow the gun to be fired 
when carrying a centreline tank, provision 
for underwing fuel tanks and expanded g 
and Alpha limits. The original MiG-29S 
modifications may also have included the 
provision of more capable Built-In Test 
Equipment, and a new training system 
which allowed the pilot to generate 
synthetic radar targets against which to 
practise. A handful of MiG-29S development 
aircraft featured five-section leading-edge 
flaps, though this was never standard. 
Some sources have suggested that the 
MiG-29S radar modifications included 
replacement of the original twist cassegrain 
antenna with a Western-style slotted planar 
array, but this seems very unlikely. Radar 
performance was enhanced, however, and 
new weapons may have been introduced. 
The original MiG-29S programme 
remains shrouded in secrecy, but it seems 
that a handful of OKB-operated aircraft 
converted to 9-13 standards shared the 
development task, each incorporating 
different elements of the planned upgrade 


has often misled analysts as to the 
‘definition’ of some of the sub-variants of 
the MiG-29S family, while Mikoyan has 
sometimes used several designations to 
describe a single configuration for a 


Bort ‘299’ was one of several 
Mikoyan demonstrators to be 
described as a MiG-29SE. Like the 
others, it is based on a 9-12 airframe 
without the swollen spine. 













9-13s had both early- and later-type 
cannon port and flash suppressor 


Wingtips with revised 
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package. Aircraft known to have been 
involved were Bort ‘404’ (N-019MP radar), 
Bort ‘405’ (later the MiG-29SM prototype 
and eventually the first SMT), Bort ‘406’ (the 
first aircraft to 9-13 standards) and Bort 
‘407' (previously the 9-14 prototype). 

It later became clear that further 
upgrades were possible to the MiG-29S, 
and by 1991 they were being offered as 
‘future upgrades’, with dates attached. 
Installation of underwing drop tanks (already 
undertaken on some Soviet MiG-29s) was 
to be possible from 1993, as was a radar 
modernisation permitting use of the RVV-AE 
and simultaneous dual target engagement. 
Western systems and instrumentation were 
also scheduled for 1993, along with an 








increase in angle of attack limit to 30°, and a 
doubling in warload from 2000 to 4000 kg 
(4,410 to 8,820 Ib). Inflight refuelling, 
ground-mapping radar, the use of anti- 
submarine missiles, passive radar AAMs 
and TV/laser-guided ASMs were all to be 
available from 19985. In fact, most of these 
features were late, and a MiG-29S with 
these modifications would have been a very 
different aircraft to the original Soviet air 
forces’ MiG-29S. Most of the improvements 
subsequently became associated with later 
versions of the MiG-29S family. 

It has often been stated that the MiG-29S 
equipped two full regiments as early as 
1992. Certainly, large numbers of Frontal 
Aviation MiG-29s were upgraded to carry 
underwing fuel tanks, and may have 
received some other upgrades associated 
with the MiG-29S, but recent reports 
suggest that fewer than 20 full-standard 
MiG-29Ss were actually built for service 
with the Soviet air forces, with a similar 
number converted to MiG-29S standards. 
There are real doubts about whether these 
aircraft ever even incorporated the whole of 
the-original package of modifications 
originally claimed for the MiG-29S, some of 
which were (more accurately) subsequently 
claimed to be new features for later export 
versions. 


Bort ‘407’ was the Mikoyan 
demonstrator for the MiG-29S 
which displayed at the Farnborough 
air show in 1992. 








MiG-29 Variants 


particular customer. The full-standard 
MiG-29SE features the active jammer, 
according to MiG publicity material, and 
thus can only be a 9-13 ‘Fulcrum-C’, yet 
Bort ‘299’, which acted as demonstrator at 
Paris, was a ‘Fulcrum-A’, as were Bort 
‘333’, Bort ‘555’, Bort '777' and Bort ‘999’, 
the multi-tone blue/grey camouflaged OKB 


hacks so often described as MiG-29SEs. It 
is quite likely that no MiG-29SE has actually 
been built, since it is merely the export 
version of the baseline MiG-29S, with 


slightly downgraded systems and the option 


of key Western systems and components. 
The MiG-29SE was offered with 
AN/ARN-118(V) TACAN, ILS-71, TNL-1000 


GPS and with English-language cockpit 
placards, instruments calibrated in feet and 
knots, and the R-800L1 radio modified with 
the standard international emergency 
frequencies of 243 MHz and 121.5 MHz. 
The SO-69 transponder could also be 
modified (to SO-69M standards) to be more 
compatible with Western equipment. 





These photographs depict three 
more ‘MiG-29SE’ demonstrators 
(from left to right: ‘999’, ‘777’ and 
555’). Bort ‘999’ was used for tests of 
weapons associated with the -29SM, 
part of a rolling programme of 
MiG-29 improvements. 





9-13SM MiG-29SM ‘FPulcrum-C’ 


Whereas the MiG-29SE was usually 
described by the OKB as an air superiority 
fighter, the MiG-29SM was categorised as a 
multi-role tactical fighter, armed with “high- 
accuracy air-to-surface weapons which 
enhance its effectiveness and add to its 
multi-role capability.” Planned as a version 
of the fat-backed 9-13, the prototype and 


many of the demonstrators for the 


MiG-29SM were really modified 9-12s, most 


of which lacked the bulged spine. Such 
aircraft included c/n 4711, generally 


described as the MiG-29SM prototype, and 
Bort ‘999’, the aircraft used for live firings of 
the Kh-29T TV-guided ASM and KAB-500Kr 
bomb — both weapons associated only with 
the MiG-29SM and later versions. Bort 
‘331’, the first aircraft displayed in the West 
(at Paris) with dual-target engagement 
capability, was based on a 9-13 airframe, 





Displayed at Paris (left) and Zhukhovskii (right) in 1995, this MiG-29SM 
demonstrator had the Topaz M radar and R-77 missile capability. Note also 
the Kh-29T TV-guided ASM carried on the inboard wing pylon. 


but was unusual. The Mikoyan brochure for 
the MiG-29SM (first issued at Farnborough 
in 1996) showed only photos of 9-12-based 
demonstrators. Some sources have claimed 
simultaneous dual-target engagement 
capability for earlier MiG-29S sub-types, 
maintaining that the feature which 
differentiates the SM is its cockpit TV 
display and new pylon interfaces, which 
allow the carriage and guidance of 
TV-guided weapons. No definitive 
MiG-29SM is believed to have been built, 





9-14 MiG-29M 


The shortcomings of the original MiG-29 
were soon clear, and by the time the basic 
aircraft entered service, efforts were 
underway to produce an extended-range 
and (above all) multi-role derivative. The 


simplest solution was simply to add the 
required capability to the existing MiG-29. It 
soon became clear that the required 
avionics systems would not fit inside the 
existing airframe without a major redesign, 
and would permanently increase the 
aircraft's all-up weight by an unacceptable 
degree. The 9-14 programme aimed to 


provide all of the discrete avionics and 
systems required for the precision air-to- 
ground strike/attack role in an external pod, 
which could be removed when the aircraft 
was flying in the air-to-air role. At least one 
aircraft (c/n 0707, modified to 9-13 
standards as Bort ‘407') was used as a 9-14 
prototype, flying from early 1985 with the 


pod (or a ballasted dummy pod). The same 
aircraft later appeared at Farnborough under 
the guise of the MiG-29S prototype. The 
9-14 project was soon abandoned in favour 
of the 9-15 MiG-29M, which showed much 
greater promise. Photographs of the pod 
reportedly remain classified, and the project 
remains little known. 





9-15 MiG-29M 


Even while attempts were made to produce 
a second-generation MiG-29 with a podded 
air-to-surface system, the OKB pushed 
ahead with a more ambitious new variant — 
the 9-15 or MiG-29M. The aim was to 
internally accommodate increased fuel and 
new air-to-ground systems and avionics. It 
was realised that this would inevitably add 
weight and would require the provision of 
additional internal volume. Belyakov and his 
deputies wanted to avoid simply adding a 
massive spine fairing, and looked at more 
radical alternatives. Eventually, they hit upon 
the extensive use of welded aluminium 
lithium alloys, which saved weight through 
the elimination of conventional fasteners, 
rivets and sealants, and which also provided 
increased internal volume. The new material 
was used extensively in the cockpit and 
forward fuselage area, and in the Nos 1 and 
2 fuel tanks. It was a novel solution to a 





difficult problem, and it immediately meant 
that the new variant would have to be built 
on new tooling, and that earlier aircraft 
could not easily be upgraded to the new 
standard. The new version also made 
increased use of composites (on the 
airbrake, intake ducts, engine access panels 
and vertical fins), resulting in further weight 
savings. 

Finally, the MiG-29's unique overwing 
auxiliary intakes were removed, and new 
fuel tanks were fitted within the LERXes. Of 
aluminium lithium construction, they were 
joined to a new AI-Li No. 1 tank containing a 
total of 2550 litres (561 Imp gal). This 
increased internal fuel capacity to 
somewhere between 6000 and 6250 litres 
(1,320 to 1,375 Imp gal), equivalent to the 
internal fuel capacity of the F/A-18, and 
larger than that of the Rafale. The GSh-30-1 
cannon remained in the port LERX, but its 
ammunition tank was reduced in size, from 
149 to 100 rounds. This represented the 
near-fulfilment of Mikhail Waldenburg’s oft- 
stated wish that he had ‘halved the size of 




















Following much development work undertaken by test airframes, the first 
MiG-29M flew on 25 April 1986. For the first few flights it retained RD-33 
engines but was subsequently re-engined with the RD-33K. 
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the ammunition tank’ had he known how 
accurate and effective the gun would be. 

Mikoyan designed (but may never have 
built) new external tanks for use with the 
MiG-29M, deeper and slab-sided, containing 
up to 2500 litres (550 Imp gal) each instead 
of the 1150 litres (250 Imp gal) of the 
standard underwing tanks. The solid intake 
doors of the original MiG-29 were replaced 
by retractable meshed grills like those fitted 
to the Su-27, which thus still allowed the 
aircraft to operate from primitive strips 
without ingesting debris on take-off. 

The MiG-29M had a new increased- 
volume spine, less ‘hunchbacked’ in 
appearance to that fitted to the 9-13, sloping 
more smoothly away to a revised ‘beaver- 
tail’, which contained twin 13-m? (140-sq ft) 
brake parachutes in place of the original 
single 17-m? (182-sq ft) chute. The use of 
twin chutes increased the drag area, 
commensurate with the new variant’s 
higher weight, without any danger of 
dragging the edge of the chute along the 
runway. The original MiG-29's upper and 
lower airbrakes were deleted, replaced by a 
new, larger, ventral airbrake. The new spine 
accommodated new avionics and new 
flush-mounted chaff/flare dispensers 
containing 120 cartridges, twice as many as 
could be carried by the baseline later- 
production ‘Fulcrum-A’. Forward of the 
spine, the MiG-29M introduced a new, 
reprofiled canopy with greater height, 
allowing a higher sitting position and giving 
the pilot a better view forward over the 
nose (improved by 1.5° to 15°). An 
ARK/Mayak radio compass antenna was 
embedded in the rear portion of the canopy. 

Inside the cockpit, Mikoyan finally made a 
move towards a Western-style modern 
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aver- 


9-15 MiG-29M 


Above: The MiG-29M has a 
reprofiled spine which contains 
chaff/flare dispensers. Note the 
dummy auxiliary intakes. 


fighter cockpit, though it was a relatively 
small step, when perhaps a giant leap was 
required. The pilot was provided with a pair 
of monochrome CRT multi-function display 
screens, controlled by HOTAS buttons 
rather than soft-keys around the screens 
themselves. The monochrome screens 
were bright and clear, although the fashion 
was already moving towards shadow- 
masked LCD screens which offered greater 
reliability, and which were beginning to be 
bright enough for in-sun use in a fighter 
cockpit. 

The weapons system of the MiG-29M 
was based around a new radar, the 
Phazotron N-010 (forerunner of the Zhuk), 
which introduced a new flat-plate slotted 
planar array antenna in place of the 
MiG-29's original twist-cassegrain antenna. 
This allowed the radome to be reprofiled, 
since it no longer needed to ‘bulge’ further 
forward, adjacent to the forward end of the 
bin-like cylindrical twist-cassegrain antenna. 
The change was subtle, but noticeable, 
especially ‘in the flesh’. The new radar has 
an antenna which closely resembles that of 
the AN/APG-65, the F/A-18 Hornet radar 
which the Russians had been accused of 
copying in order to produce the original 
N-019. The new radar offered a 25 per cent 
increase in detection range over the original 
N-019, and, more importantly, added a 
swathe of new air-to-ground modes, 
including terrain avoidance, uniform scale 
mapping, synthetic aperture and freeze and 


Revised canopy with 
fractionally more height and 


Right: The canopy was also 
reprofiled to give the pilot a better 
view. The intake doors were 
replaced with mesh grilles. 


zoom mapping. In the air-to-air role, the new 
radar allowed for the simultaneous tracking 
of up to 10 targets, with simultaneous 
engagement of up to four and with a 400 
per cent improvement in processing 
capacity, finally freeing the pilot from GCI 
control for simple threat prioritisation and 
other tasks. 

Nor were the MiG-29's other targeting 
systems ignored. The old IRST and laser 
rangefinder were to be replaced by a new 
unit which added a TV camera for use with 
TV-guided weapons, and a laser designator, 
though there is some doubt that the unit 
ever materialised, and production 
MiG-29Ms would almost certainly have 
relied on external TV or laser targeting pods. 
The IRST did gain a new cooling system, 
which increased range and target 
discrimination. The helmet sight was also 
claimed to have been refined to allow target 
designation at greater off-boresight angles. 
The aircraft was given a new IFF system 
and a Gardeniya 1-FUE active jammer. 

As a new-build variant, the opportunity 
was taken to redesign other areas of the 
MiG-29M's airframe. The aircraft's LERXes 
were refined, with a sharper leading edge 
which generated more powerful vortices at 
high angles of attack. The tailplanes were 
also increased in area, and gained a 
‘dogtooth’ discontinuity on the leading 
edge. This generated a vortex which kept 
flow attached at high angles of attack. The 
increased area provided greater pitch 


Revised spine, less bulged 
than that of 9-13 


embedded ARK antenna 


No undernose fairing 


No ventral fins and no chaff/flare 
dispenser strakes 







Port fin ghosted for clarity 
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authority, improving instantaneous (and 
sustained) turn rate. The tailfin trailing edge 
profile was also refined, dropping away 
vertically below the trailing edge of the 
extended-chord rudder, presenting an 
unbroken silhouette: this improves airflow, 
ps stiffen the fin-root and reduces drag, 
as well as ‘tidying up’ the appearance. The 
wing of the MiG-29M was also refined, with 
longer-span ailerons extending further 
outboard, closer to the tip. They improved 
roll control, particularly at low speeds and at 
high angles of attack. 

The MiG-29M certainly had superb 
handling, and was much praised by the 
Mikoyan and service pilots who flew it. 
Valerii Menitskii, the then-chief test pilot, 
said, “| can say without reservation that this 
is the best aeroplane | have ever flown.” 
The new wing was also strengthened to 
allow the carriage of heavier payloads (up to 
4500 kg/9,920 Ib) and had eight hardpoints. 
Each of the four innermost pylons was 
stressed for the carriage of stores weighing 
up to 1000 kg (2,205 Ib), with the outboard 
pair of pylons on each side being stressed 
for 500 kg (1,102 Ib). 

The higher landing weights of the 
MiG-29M prompted the provision of new, 
more powerful, high-energy wheel brakes. 
The higher weights also prompted the 
adoption of the more powerful RD-33K 
engine, originally developed for the 
carrierborne MiG-29K, and installationally 
interchangeable with the standard RD-33. 
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Extra pitot probe below nose (below port 
side of windscreen on first prototype) 


New air intake lower lip with 
prominent external actuator fairing 





































































































New single dorsal 
airbrake 


‘. Auxiliary overwing air 
intake louvres removed 


ay Redesigned airscoop moved to 
starboard (except on first prototype) 


________ Extended-span aileron 
reaching closer to wingtip 


No gun bay vents 


New revised radome shape 


"~ Sharp-edged LERXes 


Brake chute compartment 
in end of ‘beaver-tail’ 





A key feature of the MiG-29M is the new 
‘heaver-tail’ fairing which contains the twin 
brake chutes, covered by a flip-up cap. Twin 
chutes were adopted to provide greater 
drag but retain ground clearance. 


terminates 
in ‘beaver- 


_ Standard, unextended wingtips in plan-view, 
——_ but bulged to accommodate new antennas 
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The first MiG-29M, however, flew with the 
original RD-33 engines, although it did have 
the variable-area lower intake cowls 
associated with the RD-33K. The RD-33K 
offered better maintainability than the 
original engine, a trend repeated in the 
MiG-29M's airframe and systems. Mikoyan 
claimed an eight-hour overall MTBF, an 
1.5:1 MMH/FH (Maintenance Man-Hour/ 
Flying-Hour) ratio, a 1.2-hour average fault 
rectification time and a 15-25-minute 
turnaround, depending on loadout. An 
engine change was to take 11.5 man-hours 
from doors open to doors closed, with an 
elapsed time of 2.25 hours. At the 1992 
SBAC show, a small MiG ground crew team 
demonstrated an engine change in only 45 
minutes. 

Surprisingly, im view of the success of 
the original MiG-29's hybrid electro- 
mechanical flight control system, it was 
decided that the MiG-29M would feature an 
analog fly-by-wire flight control system, An 


= 





analog system was preferred for its 
reliability and resistance to electro-magnetic 
interference, and the disadvantage of higher 
weight was accepted. The system was 
planned to have three channels for roll and 
yaw control, with four channels for pitch, 
though on the prototypes, FBW was limited 
to the pitch channel only. The new system 
did not impose hard limits, and the pilot 

could still deliberately override the limiters 
to pull more g, or to fly at higher Alpha, 
making brief excursions into that part of the 
envelope in which departure would become 
progressively more likely. The formal Alpha 
limit was raised to 35° (wings level), with a 
service limit of 30°. 
The Mikoyan OKB built six MiG-29M 
prototypes and a static test airframe in its 
own workshops, these aircraft incorporating 
an increasing proportion of MAPO-built 
components and sub-assemblies. The 
MiG-29M prototypes were supported by a 
number of dedicated ‘Fulcrum-A‘ test and 








trials aircraft, including Bort ‘970’, Bort ‘971 
(AAM-AE trials), and pre-production aircraft 
‘919’, '923' and ‘925’. The first 9-13 
prototype (c/n 1616, Bort ‘16’) was used 
from mid-1990 as an RD-33K engine 
testbed. The N-010 radar was tested aboard 
a Tu-134, The first true MiG-29M (9-15-1 or 
Bort '151') first flew on 25 April 1986, with 
RD-33 engines. The same aircraft was 
subsequently re-engined, but Bort ‘152’ 
was the first to fly with RD-33Ks, during its 
maiden flight on 26 September 1987. Bort 
‘151’ was used for FBW FCS development, 
while Bort '152' was tasked with 
aerodynamic and engine work. Bort '153' 
was reportedly the primary radar test 
aircraft, supported by Bort '155'. Bort ‘154’ 
was a dedicated engine testbed, while the 
last aircraft, Bort ‘156’, was used mainly for 
integration work. 
Bort '151' differed from the later 
MiG-29Ms in having the original fin trailing 
edge outline, and had an additional pitot 





The fifth 9-15 airframe is seen here 
seen here carrying Kh-31 air-to- 
surface missile shapes. The altered 
radome for the new N-010 radar is 
quite noticeable. 


Below Left: Bort ‘156’ was the sixth 
and final MiG-29M. It is seen here 
with R-27, R-73 and R-77 AAMs, 
together with the powerful Kh-31. 


probe below the windscreen rather than 
under the fuselage. The aircraft also had a 
prominent airscoop on the port side of the 
spine, while later aircraft had a smaller 
scoop to port. Both Bort '151' and Bort 
‘155’ had ‘dummy’ auxiliary intakes 
convincingly painted above their LERXes, 
to fool enemy satellites or other 
reconnaissance/intelligence assets. 

The MiG-29M was cancelled just as it 
was completing state certification, losing 
out to the rival Su-27M. Full integration of 
some of the planned precision-guided 
ASMs was not achieved. During its long 
career, the MiG-29M was displayed carrying 
a large number of different weapons, but 
determining which were actually cleared 
and integrated remains difficult. It was 
planned that the L-150 Pastel RHAWS 
would be able to provide targeting for 
Kh-25MPs or Kh-31Ps, making the aircraft 
a deadly SEAD platform, but whether this 
capability was ever proved is unknown. 

As Russian air forces funding became 
more and more difficult to obtain, hopes for 
the MiG-29M's survival came down to 
finding an export customer, whose hard 
cash might fund the completion of 
development. On 28 January 1993 
President Yeltsin signed a Memorandum of 
Understanding covering the supply of 30 
MiG-29Ms to India, but the order never 
materialised, probably because of Indian 
dissatisfaction with the after-sales support it 
was then receiving for its original MiG-29s. 
Attempts to export the MiG-29M were also 
frustrated by MAPO's attempts to first sell 
off its unsold ‘Fulcrum-As' stockpiled at 
Lukhovitskii. This became much worse after 
Mikoyan was absorbed into the MIG-MAPO 
organisation, when it lost the right to 
market and sell its own aircraft. Many 
potential customers for the advanced 
MiG-29M simply were not interested in any 
derivative of the baseline MiG-29, and 
Mikoyan was unable to service them. 
Unconfirmed reports suggest that at one 
time there were plans to develop and 
deploy trainer (MiG-29UBM) and 
Shturmovik (MiG-29Sh) derivatives of the 
MiG-29M. 

The MiG-29M programme was reinstated 
in 1996, but funding to complete 
development was never released, and the 
project eventually withered. At least some 
of the MiG-29M prototypes are understood 
to remain active as testbeds and 
development workhorses. 

Reports that the NATO ASCC reporting 
name ‘Fulcrum-D' was ever assigned (to 
either the MiG-29M or the MiG-29K) are 
entirely erroneous. Neither type was ever 
thought to have entered service, and both 
types were referred to simply by their 
known Soviet designations, pending service 
entry, when a new reporting name suffix 
would have been allocated normally. 











9-15E MiG-29ME (MiG-33) 


Rostislav Belyakov, proud of his creation, 
was insistent that the MiG-29 designation 
should be retained, and recognised that it 
was a powerful sales tool. When one of his 
deputies (Belosvet) referred to the MiG- 
29M using a new MiG-33 designation, the 
new designation was publicly disclaimed by 
an incensed Belyakov, who only unwillingly 
allowed its use, later, to refer to an export 
derivative of the basic MiG-29M. This would 
have been a minimum-change export 
aircraft, perhaps with a different jammer 
and probably with a slightly downgraded 
version of the Zhuk radar. No MiG-33 or 
MiG-29ME was ever built, though a number 
of aircraft (usually MiG-29Ms Bort ‘155’ and 
156’, and sometimes MiG-29S Bort '331’) 
appeared at air shows and exhibitions 
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behind boards which labelled them as such. 
An export order for the MiG-29ME or 
MiG-33 could have provided the necessary 
funding to complete development and 
certification of the MiG-29M for the Soviet 
air forces, but, at the key time, attention 
was switched to selling standard 
‘Fulcrum-As’. India might well have ordered 
the longer-range, multi-role MiG-29ME, but 
was not interested in more short-range 
‘Fulcrum-A’ fighters, and switched its 
interest to the Sukhoi Su-30 — a great 
opportunity thrown away. 


MiG-29Ms ‘155’ and ‘156’ both 
appeared at air shows labelled as 
MiG-29ME or MiG-33 as part of the 
export sales effort. 








9-16 MiG-29E 


A 9-13 airframe, Aircraft 916 (Bort '16'), was 
modified in 1986 to serve as the prototype 
for the stillborn MiG-29E, a project still 
surrounded by secrecy but believed to have 
been one of the second-generation MiG-29 


projects which eventually bore fruit with the 
MiG-29M. The MiG-29E was fitted (or was 
designed to be fitted) with thrust-vectoring 
engine nozzles, or possibly even with 
thrust-vectoring engines of an entirely new 
design. These may even have been new 
engines designed by Lyul’ka rather than 
modified versions of the original Klimov 
RD-33. The existence of a thrust-vectoring 


MiG-29 was reportedly confirmed during 
the early 1990s by Magomed Talboev, a 
senior test pilot — probably accidentally, and 
certainly without higher approval. The 
existence of thrust-vectoring MiG-29s (and 
there may have been more than six projects 
and programmes) was and remains an 
official secret, leading many to assume that 
Sukhoi is the only Russian OKB to have 
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produced a thrust-vectoring aircraft. The 
9-16 aircraft was also planned to include a 
FBW flight control system, tested on the 
9-21, described separately. Other reports 
suggest that the same Bort ‘16’ was the 
first Zhuk/N-010 radar testbed for the 
MiG-29M, and that it made its first flight on 
12 January 1987. 





9-17 MiG-29SMT 


Funding difficulties in the mid-1990s 
effectively killed off all new aircraft 
production programmes, with the virtual 
abandonment of the MiG 1.42 and 
advanced MiG-29M, and massive delays 
and cutbacks to the Su-27M (known to the 
OKB as Su-35 and Su-37), which remains 
some way from service. These advanced 
programmes have effectively been 
replaced, in the short term, by upgrades to 
existing types. 

The 9-17 or MiG-29SMT will substitute 
for the MiG-29M as a MiG-29 replacement 
in the Frontal fighter role, and like the 
MiG-29M will also give capabilities once 
offered by dedicated fighter-bombers like 
the MiG-27 and Su-17. There is some 
evidence to suggest that the MiG-29SMT 








began life as an attempt to transform 
existing Russian air forces’ MiG-29s into 
fighter-bombers to replace the MiG-27 and 
Su-17 when they were themselves 
supplanted by the MiG-29M. 

Although the MiG-29M prototypes 
remain active, they are used primarily and 
predominantly as avionics and systems 
testbeds, operating in support of 
programmes to develop other new MiG-29 
variants. It has reportedly been judged that 
the weight-savings offered by their 
lightweight welded aluminium-lithium 
cockpits and Nos 1 and 2 fuel tanks (about 
35 kg/77 Ib) were smaller than expected, 
and not sufficient to justify the astronomical 
costs involved, although some within the 
OKB believed that the extent of Al-Li usage 








within the MiG-29M was too modest and 
that a much lighter aircraft, with much 
greater use of AI-Li, should have been 
developed. 

In any case, by the time the MiG-29SMT 
was launched, it was clear that the chances 
of obtaining funding for a new-build variant 
were virtually non-existent, and that any 
new MiG-29 would have to have maximum 
commonality with the existing aircraft. This 
would make it possible to build new aircraft 
to the new standard on existing production 
tooling (perhaps with slight changes) and 
would allow the variant to be produced by 
modification or upgrade of existing in- 
service aircraft, or from the stock of unsold 
‘white tails’ at the MAPO factory airfield at 
Lukhovitskii. High levels of commonality 
with existing variants would obviously also 
make the new version more attractive to 
existing export customers. 

The MiG-29SMT resulted from a Russian 
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air forces requirement for an upgrade to its 
MiG-29s. It outlined the “important tasks 
necessary to improve combat efficiency” 
and put the requirement to its own research 
institutes, and a number of private 
companies. Mikoyan's upgrade was 
selected competitively, on the grounds of 
cost, lead time, technical excellence and 
‘openness’. The main features required for 
the new MiG-29 version were obvious. The 
original aircraft's range/endurance 
deficiency needed to be addressed and 
multi-role capability needed to be improved. 
The aircraft's man-machine interface was 
also felt to be increasingly out-dated and 
inadequate, and there was great pressure to 
move to anew, modern ‘glass’ cockpit. 
Designed under the internal designation 
9-17, the new variant represented a radical 
upgrade of the basic MiG-29, using the 
original basic airframe, but with new 
avionics, massive new fuel tanks, and other 
refinements. The programme was funded 
by the Russian air forces as an upgrade 
package for its in-service MiG-29s, though 
interest in the new type from export 
customers soon began to be expressed, 
initially by Ecuador. The Russian air forces’ 
designation for the new variant is 
iG-29SMT, reflecting the type’s links to 
he MiG-29SM, and the additional fuel 
ankage (the T is for Toplivo, or fuel), and 
giving a misleading impression that the 
aircraft represents only an evolutionary step 
rom the previous MiG-29SM 
A long-retired pre-production airframe 
(9-25) was used as a mock-up and avionics 
rig, with a functioning (?) ‘glass’ cockpit 
itted. The latter was developed from that of 
he MiG-29M and MiG-29K, with two large 
FDs on each side of the panel, flanking 
he standby analog instruments. The new 
FDs, though, were 6 x 8-in (15 x 20-cm) 
ull-colour MFI-68 LCDs, rather than 
monochrome CRTs, and were significantly 
arger, taking up the full depth of the left 
and right sides of the main panel. They 


Previously MiG-29SE demonstrator 
Bort ‘555’, the first full-standard 
MiG-29SMT has the appropriate 
new 917’ number. The massive new 
spine contains large amounts of 
fuel as well as new avionics and, in 
the full SMT configuration, ends in 
a ‘beaver-tail’. Upper and lower 
airbrakes are fitted. 
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Later-type cannon port and 
six-hole flash suppressor 
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Square-shaped, 
‘proud’ panel on 

. __—. starboard side of 
spine, aft of \ 
cockpit 


, 


a 
Bolt-on, retractable inflight- 


hunch-backed appearance 


No vents over cannon bay 









refuelling probe can be fitted / 


9-17 MiG-29SMT 





Bort ‘405’ was the first aircraft to fly 
with a ‘glass’ cockpit and an 
enlarged spine, on 22 April 1998. 
However, the aircraft retained the 
old-style tail fairing. 


were augmented by smaller (3.7 x 3.0-in/ 
96 x 77-mm) monochrome MFPU LCD 
displays at the front of each console. The 
new cockpit also incorporated expanded 
HOTAS functionality. A mock-up of the new 
cockpit was first shown at the 1997 Paris air 
show at Le Bourget, though it was not then 
formally linked to the MiG-29SMT. The 
aircraft also had a revised and enlarged 
fuselage spine, different in shape to that of 
the 9-13 'Fulcrum-C’, the 9-15 and 9-31, and 
to the definitive spine eventually fitted to 
the full-standard 9-17. The aircraft was 
displayed statically at the 1997 MAKS 
show, when the cockpit and SMT 
designation were officially revealed. 

A well-known company demonstrator, 
the MiG-29SM prototype Bort ‘331' 
(previously Bort ‘405’, c/n 3916), was 
modified with a similar ‘glass’ cockpit to 
serve as the MiG-29SMT prototype, flying 
for the first time in its new guise on 29 
November 1997, in the capable hands of 
Marat Alykov. It did not have the MPFU 
display on the port console, and the 
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Chaff/flare dispensers in strakes 
leading forward from tailfin roots 


instrument layout on the centre panel was 
different. Removal of old analog 
instruments, systems and avionics black 
boxes reportedly produced a colossal 
600-kg (1,322-Ib) weight saving. Bort ‘331’ 
initially retained its existing ‘Fulcrum-C’-type 
fuselage spine. The same aircraft was later 
modified with a mock-up of the definitive 
MiG-29SMT spine (without the new fuel 
tanks), regaining its original ‘405’ Bort 
number at the same time. The new spine 
was not a completely accurate replica of the 
production item, however, terminating in 
the normal 9-12/9-13 spade tail, with its 
upper and lower airbrakes wrapping around 
the central brake parachute container. The 
mock-up of the new spine actually 
prevented the upper airbrake segment from 
opening. Just aft of the cockpit, on the 
starboard side of the spine, is a square- 
shaped panel whose purpose remains 
unknown, but which is also seen on the 
definitive production spine. The aircraft flew 
with the new spine on 22 April 1998, with 
Vladimir Gorbunov at the controls. 

The first full-standard 9-17 was converted 
from a MiG-29SE (‘Fulcrum-A’) 
demonstrator, Bort ‘555’ (c/n 4710), and 
was given the appropriate new code of Bort 
‘917’. It first flew as an SMT on 14 July 
1998, in the hands of the new chief test 
pilot, Viadimir Gorbunov, and was displayed 


Revised spine of very bulbous and 


‘Beaver-tail’ similar to that of 9-15 
except on Bort ‘331'/'405’ 





Wingtip ECM fairings as appropriate 
to original pre-conversion mark 


at the 1998 SBAC show at Farnborough. 
The aircraft has yet another spine profile, 
extending further aft into a ‘beaver-tail’ 
similar to that fitted to the MiG-29M. This 
covers two new fuel tanks — an enlarged 
No. 1 tank accommodating an extra 1250 
litres (275 Imp gal) and a new tail tank 
containing 594 litres (131 Imp gal). These 
tank capacities have also been quoted as 
1000 kg (2,200 Ib) and 476 kg (1,050 Ib) or 
585 kg (1,290 Ib). Total internal fuel tankage 
is now given as 4775 kg (10,526 Ib), giving a 
range of 2200 km (1,370 miles) without 
external fuel or air-to-air refuelling. The 
rearmost section of the spine now 
accommodates the brake chute, with larger 
upper and lower airbrake segments fitted 
further forward. There may be sufficient 
space in the new brake chute compartment 
for twin brake chutes, as sometimes used 
by the MiG-29M; they would be necessary 
at maximum weights. 

One feature not seen on the prototypes 
but likely to form part of the MiG-29SMT 
upgrade is the bolt-on, retractable inflight- 
refuelling probe trialled on MiG-29S/SD Bort 
‘357' (4808) and already being fitted to 
Malaysian MiG-29Ns. 

The MiG-29SMT is said to be powered by 
RD-43 engines, though it is most unlikely 
that the prototypes and early Russian air 
force aircraft actually have the new engines. 
Thrust of the RD-43 is increased to more 
than 10 tonnes, while specific fuel 
consumption is reduced by 3-5 per cent. 
The new engine has a digital control 
system, and is designed to be capable of 
being refitted with thrust-vectoring nozzles. 
The RD-43 is installationally interchangeable 
with the original RD-33, and can be 
produced by modification of existing 
engines. 

The MiG-29SMT features an entirely new 
avionics architecture, open-ended and 
based on MIL-STD 15538 digital databuses 
or their Russian-made equivalent. The basic 
radar for the -29SMT is the N-O19ME with 
new mapping modes, compatibility with 
Kh-31A or Kh-35U missiles, blind-bombing 
capability, and even radar reconnaissance 
capabilities. A Stage || radar upgrade gives 
ground MII, and allows ground control of 





sensors or radar-guided weapons. In the air- 
to-air role, the Stage II radar upgrade allows 
simultaneous tracking of up to 10 targets, 
and simultaneous engagement of up to 
four. It allows expanded use of the RVV-AE 
(R-77) ‘AMRAAMski' missile, and of the 
R-27ER1 (ET1) and R-27T1. Against a 5-m? 
(54-sq ft) target the radar has an acquisition 
range of 130 km (80 miles). The new radar 
also has a wider ‘look angle’ of 70° in 
elevation and from +50° to -40° in elevation. 

The MiG-29SMT also has a new 
navigation system, with INS and embedded 
GLONASS and NAVSTAR GPS. It has an 
MTBF of 6,000 hours and an accuracy of 
better than 50 m (165 ft). The INS has a drift 
rate of more than 1.85 km (1.2 miles) per 
hour, and can erect within 45 seconds. The 
aircraft features comprehensive built-in self- 
test and diagnostic systems, the Karat-B 
running checking and monitoring functions 
during flight, and the Karat-N analysing data 
post flight. The original MiG-29's intensive 
maintenance requirements, with a 
mandatory maintenance schedule, were felt 
to be a major weakness, and great attention 
was paid to ensuring that the MiG-29SMT 
would be more maintainable, need less 
ground support equipment and require 
reduced manpower. 

The MiG-29SMT is well-equipped for 
both air-to-air and all-weather air-to-ground 
operations. The aircraft has a longer BVR 
reach than the baseline MiG-29. The active 
radar homing R-77 (often known in the 
West as ‘AMRAAMski’) has a reach of up to 
100 km (62 miles), while the semi-active 
R-27ER1 has a range of 110 km (68 miles) 
and the IR-homing R-27ET-1 reaches out to 
90 km (56 miles). Often portrayed as a 
bloated, overweight and lumbering fighter- 
bomber, the MiG-29SMT is actually more 
agile than the baseline MiG-29 at equivalent 
weights, thanks to its higher-thrust engines 
and expanded Alpha limits. 

In the air-to-ground role, the MiG-29SMT 
can carry up to 5000 kg (11,025 |b) of 
weapons, included the 70-km (43-mile) 
range Kh-31A and 130-km (80-mile) Kh-35U 
anti-ship missiles, passive radar homing 
Kh-31P or Kh-25MP ASMss (with respective 
ranges of 120 and 40 km/75 and 25 miles), 
or TV-guided Kh-29T missiles or KAB-500Kr 
bombs. Laser-guided weapons include 
Kh-29L or Kh-25ML missiles or KAB-500L 
LGBs. The aircraft is also compatible with 
various FLIR- and laser-based navigation, 
targeting and reconnaissance pods, and 
may receive terrain-following capability and 
real-time datalinks for transfer of 
reconnaissance imagery. 

Funding has proved difficult, even for the 
MiG-29SMT upgrade. Plans to deliver 15 or 
20 upgraded aircraft by the end of 1998 
seem to have been abandoned, and at most 
five aircraft are now likely to reach the 
customer in 1998. There is some doubt as 
to whether the OKB'’s stated target of 
producing 20 SMTs in 1999, and 30 per year 
thereafter (perhaps even building to 40 per 
year) will actually be met. In any case, there 
seem to have been as many official 
production forecasts as there have been 
press conferences, all giving slightly 
different figures for particular years, but all 
in the same order of magnitude. In an ideal 
world, the Russian air forces would 
doubtless like to update to SMT standards 
all of the 400 or so (perhaps 486) MiG-29s 
currently in service, although the stated 
requirement at the moment is for only about 
180 aircraft. Authorisation of these 
conversions was announced by General 
Anatoli Sitnov when Bort ‘407’ made its 
second ‘maiden flight’, with the new spine 
fitted. Conversions will be made by the 
MAPO plant, and (mainly, according to 
some sources) by the air forces’ own Repair 
Works No. 121 at Kubinka, though the split 
of workshare has not been revealed. 

The difficulties in funding the programme 
were perhaps predictable enough in 
Russia's present parlous economic state, 


The first full-standard MiG-29SMT 
made its international debut at the 
1998 Farnborough air show. The 
SMT programme provides a cost- 
effective means of updating current 
service MiG-29s to a potent multi- 
role standard with the ability to 
launch state-of-the-art weapons. 


although it can actually be justified as a 
spend-to-save measure. The cost of a MiG- 
29SMT is only 25 per cent more than that of 
anew MiG-29, yet service life is extended 
from 4,000 to 6,000 flying hours or 30 
years. Hourly operating costs are reduced 
by 40 per cent, through reduced direct costs 
(lower fuel consumption and on-condition 
maintenance) and through reduced life-cycle 
costs, giving an ‘effectiveness-to-cost ratio’ 
3.3 times better. Certainly the MiG-29SMT 
seems to be making good progress, with 
light testing almost complete. “Many 
different test pilots, including pilots from 
ront-line air force units, have participated, 
and all have given the SMT a very high 
mark. | look forward to a brilliant future for 
his aircraft,” said General Yuri Klishin, 
Deputy Commander of the Russian Air 
Forces. 
Some features associated with the 
MiG-29SMT designation in company 
marketing are understood to represent a 
urther optional upgrade configuration, or 
even a second phase in the planned 
programme, perhaps unlikely to be 
incorporated immediately in SMTs delivered 

















ade tat alibi 


to the Russian air forces. The 98.1-kN 
(22,058-lb) RD-43 engines described above 
almost certainly fall under this heading, 
together with an eight-hardpoint wing 
(perhaps the wing designed for the 
MiG-29M, with its increased-span ailerons, 
or perhaps existing wings rewired and 
reworked), and an increase in warload from 
4000 to 5500 kg (8,820 to 12,125 Ib). The 
Phase || MiG-29SMT will also be compatible 
with the new K-30, K-37M and K-77M 
AAMs, and with Kh-25MPU, Kh-29L, Kh-35, 
h-36 and Kh-38 ASMs. 
There will also be signature reduction 
measures (resulting in a halving of frontal 
CS), and there is the possibility of installing 
new group of fuel tanks in the LERXes. 
hese would replace the auxiliary intakes 
nd their ducts, in a similar manner to those 
ted to the MiG-29M and MiG-29K. The 
ew tanks could incorporate an extra 219 
res (48 Imp gal) of fuel, and would be 
accompanied by the replacement of the 
existing solid anti-FOD intake doors by 
ighter retractable grids. The MiG-29SMT-II 
will, according to some reports, have an 
internal fuel capacity of 5600 kg (12,345 Ib), 
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compared to the 4775 kg (10,527 Ib) of the 
original SMT. Additional tankage may also 
be provided through use of the 1800-litre 
(396-Imp gal) underwing tanks developed 
for the MiG-29M. 

Another possible feature for the S 
the triple-redundant analog FBW FCS 
developed for the MiG-29M, which would 
be likely to be added if thrust-vectoring 
engine nozzles were to be fitted. Some 
sources suggest that the triplex FBW FCS is 
an inherent part of the basic SMT upgrade, 
which would explain the type’s claimed 
expanded Alpha limits. Mikoyan’s new 
designer general, Mikhail Korzhuev, has, 
however, publicly stated that he believes _ 
that “thrust vectoring is unnecessary on this 
aircraft." There have been suggestions that 
the aircraft could be fitted with a new radar 
(perhaps the N-010 or Zhuk associated with 
the MiG-29M, perhaps the Zhuk PH, with its 
phased array antenna, or perhaps the 
newer, Zhuk-based NIIR Zemchug). 

The MiG-29SMT for the Russian air 
forces retains Russian avionics and 
systems, including the N-O19ME or 
N-O19MP Topaz radar (perhaps with a new 
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The SMT attends to the major 
deficiencies of earlier MiG-29s, 
chiefly short range, poor reliability, 
high maintenance costs and lack of 
weapon options. With auxiliary ferry 
tanks, the MiG-29SMT now has the 
range to fly non-stop from England 
to Moscow. 


planar array or phased array antenna), a 
Russian HUD and MFI-68 LCD MFDs. 
Export aircraft may incorporate Western 
avionics systems, a Sextant HUD (as fitted 
o the MiG-29UBT), instruments calibrated 
in Imperial measurements, Western 
navigation, IFF and anti-collision lights, and 
Western weapons and sensors, perhaps 
including a Western radar. OKB head 

ikhail Korzhuev has suggested that export 
conversions could be undertaken by MAPS, 
he Munich-based enterprise run as a joint 
venture with DASA, already responsible for 
repair, maintenance and modification of 
Luftwaffe MiG-29s. He also stated that he 
‘didn't exclude’ carrying out upgrades in 
Hungary or Bulgaria. 





9-17K MiG-29SMTK 


Largely political considerations scuppered 
Mikoyan’'s first attempt to produce a 
carrierborne MiG-29 variant, as described in 
the 9-31 MiG-29K entry. The aircraft was 
flown in prototype form, and was preferred 
by many to the Su-27K, originally designed 
to complement the multi-role MiG-29K as a 
long-range fleet air defence interceptor, but 
then procured as the sole type to equip 
Kuznetsov's air wing. 

Studies of a new carrierborne MiG-29 
variant began in about 1995, when it 
became clear that Russia and many other 
nations would be looking to the acquisition 
of relatively small carriers for power 
projection and out-of-area operations. Ships 
like the US Navy's nuclear-powered 
supercarriers were widely admired, but 





were felt to be prohibitively expensive, 
worryingly vulnerable and quite impractical. 
Russian naval analysts believed that new 
aircraft-carrying ships might typically weigh 
between 23000 and 28000 tonnes. Such 
ships would need small, flexible aircraft, 
rather than large, inflexible single-role types. 
Even on the larger Admiral Kuznetsov, some 
felt that the Su-27K was too big to allow 
sufficient aircraft to be carried, and there 
was strong support for the smaller, multi- 
role MiG-29K long after it had officially been 
abandoned. Mikoyan saw the next 
generation of carrier aircraft as being in the 
F/A-18, Rafale or MiG-29 class, and began 
work on producing a carrierborne version of 
the latest standard of the air force MiG-29, 
the MiG-29SMT. 





Mikoyan conducted studies with Russian 
shipbuilders, and with Bazan, the Spanish 
military ship-builder. One of the first 
possibilities was presented by the 
availability of the carrier Admiral Gorshkov, 
which was built as a pure STOVL carrier, 
operating helicopters and Yak-38 ‘jump jets’. 
After being withdrawn from Russian naval 
service, the ship was offered for export. A 
carrier-capable fighter based on the 
MiG-29SMT was offered to India to equip 
the vessel, itself proposed for modification 
as a STOBAR (Short Take-Off But Arrested 
Landing) carrier, rather than as a pure 
STOVL carrier. In its new form the ship 
would have a 14.3° ski-jump, deck restraints 
and arrester gear added, for an air wing of 
up to 24 MiG-29SMTKs and six helicopters, 
or 21 MiG-29SMTKs and 13 AEW, ASW, 
SAR and assault helicopters. In fact, India 
reportedly considered using a mixed air 
wing of helicopters, MiG-29s and existing 























Sea Harrier FRS.Mk 51s, perhaps with the 


Sea Harriers using 
base, while operati 


ships. 
Using the basic 


iG-29K, together 
ailplanes and upra 
hydraulically-actuat 
undercarriage. Suc 


without the 9-31's 
ithium structure, a 


Zhuk radar, but wo 





rials. 


he main carrier as a 


loating headquarters and maintenance 


ng from other, smaller 


iG-29SMT airframe, the 


proposed new MiG-29K also used the big 
olding wing developed for the earlier 9-31 


with the enlarged 
ed, corrosion-proofed 


RD-33K engines, as well as the 


ed arrester hook, carrier 


landing system and strengthened 








an aircraft would be 


slightly heavier than the original MiG-29K, 


welded aluminium 
nd perhaps marginally 


ess capable, without the new-generation 





uld be able to take 


advantage of the certification gained by the 
earlier 9-31K, without extensive new flight 





9-18 MiG-29KVP 


Although Mikoyan sources once insisted 
hat there had been ‘several’ MiG-29KVPs, 
it now appears that the type was a one-off, 
converted from pre-production aircraft 918 
and fitted with an arrester hook for carrier 
anding and ski-jump trials at the Nitka 
complex at Saki in the Crimea. The new 
Russian carriers were originally intended to 
incorporate steam catapults, but 
development problems prompted a change 
o the use of ski-jumps, whose advantages 
ad clearly been illustrated by the British 
Royal Navy with its Sea Harriers. The 
aircraft did not have the folding wings or 
double-slotted flaps of the definitive 
iG-29K, nor (according to some sources) 
was it given a ‘beefed-up’ landing gear. This 
meant that later in its career it was able to 
ly approaches onto the carrier Tbilisi, but 
was not cleared for the very high sink rates 
which can occur in a real carrier landing at 
sea. Unconfirmed reports suggest that the 
MiG-29KVP did receive undercarriage 
modifications to allow longer travel, and did 














Believed to have been a one-off, the 
MiG-29KVP is seen here testing 
approaches to the carrier Tbilisi. 
The KVP is not thought to have had 
the modifications necessary for 
carrier landings, although it 
performed sterling work at the 
carrier trials complex at Saki. 


receive wheels ‘shod’ with 14-ply (rather 
than 12-ply) tyres, thereby allowing carrier 
operation. 

The MiG-29KVP began work on ski-jump 
take-offs in 1982, working together with a 
hooked MiG-27 (Aircraft 603, Bort ‘03’), and 
with the T10-3 (Bort ‘03’) and 110-25 (Bort 
'25') Su-27 prototypes. As far as can be 
ascertained, Aviard L. Fastovets made the 
first ski-jump take-off in the aircraft on 21 
August 1982, launching at 240 km/h (150 
mph) after a 250-m (820-ft) run, at an all-up 
weight of 12000 kg (26,455 Ib). The ramp 
was initially set at 8.5°. By 8 September, 
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MiG-29 Variants 


the aircraft was able to make a ski-j/ump 
take-off weighing 14500 kg (31,966 Ib) after 
a 150-m (492-ft) run, lifting off at 180 km/h 
(112 mph). This was broadly representative 
of the performance that would be required 
for carrier operations, and attention then 
switched to the problems of arrested 
landings. 

Saki’s Nitka complex incorporated a fully- 
equipped dummy carrier deck, and this was 
used by the MiG-29KVP, the MiG-27 and 
T10s already mentioned, and the Sukhoi 
02-10, forerunner of the Su-30. The MiG- 
29KVP made its first arrested landing on 
25 October 1984. 

The MiG-29KVP went on to operate in 
support of the MiG-29K programme, testing 
various items of equipment, including the 
Liana 3 landing system. The aircraft was 
displayed statically at the 1992 Moscow 
Aeroshow and is now in the museum at 
Monino. 








Converted from pre-production 9-12 airframe: early- 
style rudders, ventral fins, lower ‘Odd Rods’ and 


‘Swift Rod’ installations, etc. 





No wing folding, standard 
9-12 wing and tailplanes 


The MiG-29KVP is presently on 
display at the Monino museum, 
albeit without fin-tips. Visible is the 
arrester hook added for field carrier 
trials at Saki. 







Spine terminates in 
revised ‘beaver-tail’ 









New square-section arrester hook 





9-21 MiG-29E BTsK-29 testbed 


The 9-21 was a testbed used in support of 
the 9-16 MiG-29E programme. The aircraft 
was based on an early production MiG-29 
(with ventral fins removed) but with the 
original scraper-type mudguard. The aircraft 
did not have radar fitted, and even had its 
IRST removed. Wearing Bort ‘11’, it was 
fitted with an extra pitot probe below the 
main probe, and two more probes on each 
side of the rear edge of the radome. They 
are believed to have served the quadruplex 
channels of a new FBW FCS. The aircraft 
may even have flown with thrust-vectoring 
engine nozzles. Flight trials are understood 
to have begun on 1 August 1986. 


‘Odd Rods’ 
No IRST 


Late pattern of access 
panels on nose ~— 


antenna in front 
of windscreen 


9-21 MiG-29E testbed 


Converted from standard production 9-12 airframe: 
early-style rudders, short dorsal strakes without 











Extra pitot 
projecting below 
main probe 


Two extra pitots 


of radome 


mounted at aft edge 


Early undercarriage with 
scraper-type mudguard 


No ventral fins 








Possible thrust-vectoring 
engine nozzles 





9-31 MiG-29K 


The origins of the MiG-29K remain shrouded 
in some mystery. Most sources suggest 
that the project was launched to provide a 
multi-role strike fighter to complement the 
single-role Su-27K interceptor, to equip the 
air wings of the planned four STOBAR 
carriers intended to enter Soviet navy 
service during the 1990s. A handful of 
analysts maintain that the MiG-29K was 
only ever planned as a fall-back, in case the 
Su-27K proved too heavy to operate from 
the new carriers. They believed that the 


Soviet carriers were planned as pure fleet 
air defence vessels, with no power- 
projection role, and thus with no 
requirement for fighter-bomber or 
strike/attack capabilities. 

The MiG-29KVP proved that the MiG-29 
could be operated safely from a ski-jump, 
and that arrested landings were possible at 
operationally useful weights. Although the 
MiG-29KVP could have formed the basis of 
a practical carrierborne fighter, it was 
decided that the ideal carrierborne MiG-29 
would require both additional wing area and 
additional thrust, and that improved high-lift 
devices might produce a useful reduction in 
approach speed, without unacceptably 


raising the angle of attack on touch-down. 
Since a new variant of the MiG-29 would 
be required, Mikoyan took the courageous 
decision to adapt it from the new multi-role 
MiG-29M, with its lightweight airframe, 
multi-mode/multi-role radar and PGM 
capability. Detail design began in 1985, one 
year before the MiG-29M made its maiden 
flight. There was a degree of cross- 
fertilisation between the MiG-29M and the 
MiG-29K, with the uprated RD-33K engines 
developed for the carrier aircraft eventually 
being adopted for the -29M, too. The new 
engine had an exceptional regime (ChR or 
Chrezvychainii Regim) giving 92.17 kN 
(20,725 |b st) thrust for a limited period, 


useful on launch and in the event of a 
missed approach or go-around (a ‘bolter’ in 
US Navy parlance). It also had a redesigned 
fan, giving a mass flow of 82 kg (180 Ib) per 
second (compared to 77 kg/170 lb per 
second) with a new FADEC, advanced 
materials and single-crystal turbine blades. 
They allowed the engine to operate at 
higher temperatures and with higher thrust 
ratings, and the basic maximum thrust 


The second prototype MiG-29K was 
painted with slate-grey uppersides. 

It made an unexpected appearance 

at Gelendzhik in 1998. 
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figure was increased from 81.42 kN (18,298 
Ib st) to 86.33 KN (19,400 Ib st). Engine life 
was Claimed to be 1,400 hours, with a TBO 
of 350 hours. 

The quintessence of the MiG-29K lay in 
its new wing, designed with power-folding 
at roughly one-third span. The wing was 
fitted with broader-chord double-slotted 
trailing-edge flaps, and featured the 
extended-span ailerons of the MiG-29M, 
though they were modified to droop (as 
flaperons) at low speed. The tip was moved 
further outboard, and increased in chord and 
depth, housing new defensive EW systems. 
The leading edge was of reduced sweep- 
back, giving only slightly greater chord at 
the root. The leading-edge flaps were 
redesigned. 

In addition to the new wing, the 
MiG-29M introduced a new, strengthened 
long-stroke undercarriage, and had a light to 
illuminate the tailhook (so that the LSO 
could confirm it was down at night), and a 
vertical row of red, green and amber lights 
on the nose oleo, designed to allow the 
LSO to assess the aircraft's position relative 
to the planned glideslope. The MiG-29K 
prototypes also introduced a neat, fully- 
retractable inflight-refuelling probe below 
the forward edge of the port side of the 
windscreen. On Bort ‘311’ this pushed up 
past a door hinged on its lower side, with 
the rear part of the door attached to the 
probe head itself. On Bort ‘312’, the 
forward part of the door was deleted 
entirely, and the probe tip was visible in its 
receptacle even when retracted. 

Production MiG-29Ks would have had a 
fully automatic carrier landing system, in 
addition to the Uzel beacon homing system. 
The prototypes used a system derived from 
that fitted to the Yak-38. This was sufficient 
to guarantee that the aircraft would touch 
down within a 20-ft (6-m) circle on the deck, 


Extended wingtips 
with further revised ~~ 
ECM fairings 


Extended-chord tailplanes 
with dogtooth discontinuity 
on leading edge 


Brake chute 
compartment 
in end of 
‘beaver-tail’ 








MiG-29 Variants 


Left: The first MiG-29K is seen 
armed with R-73 and R-77 AAMs 
together with Kh-31 and Kh-35 anti- 
ship missiles. Noteworthy is the 
retractable refuelling probe, housed 
in a much neater installation than 
that of the MiG-29SD. 


Below: The first prototype, ‘311’, 
bore the brunt of carrier trials. 
Visible here are the enlarged flaps 
and drooping ailerons. 






























within tight airspeed and vertical speed 
limits — not quite enough to guarantee 
getting a wire, and not quite enough to 
guarantee being on the centreline. 
Commonality with the MiG-29M meant 
that only two prototypes of the MiG-29K 


4 Revised leading-edge sweep 






















Extended-chord 
double-slotted 
trailing-edge flaps 


Extended-span wing ——_ 








would be required, to prove the carrier- 
specific items. The radar and weapons 
system would be proved by the six 
MiG-29Ms. The first prototype (Aircraft 311) 
was flown by Takhtar Aubakirov at Saki on 
23 June 1988, and was subsequently used 


9-31K MiG-29K 


_- New 9-15-type long-span ailerons 
_- Revised leading-edge flaps 


ee New 9-15-type dorsal airbrake 


Sharp-edged LERXes 


Auxiliary overwing air intake louvres removed 


No gun bay vents 


for extensive trials aboard the Tbilisi 
beginning on 1 November 1989. The 
second prototype (Aircraft 312) was used 
mainly for weapons and avionics trials, and 
made only six carrier landings aboard Tbilisi. 

The end of the Cold War and the break- 
up of the USSR led to the abandonment of 
the Tbilisis planned sister ships. U/yanovsk 
was scrapped where it lay, partially 
complete, and the almost-finished Varyag 
(formerly Riga) became the subject of legal 
wrangling between Russia and the newly 
independent Ukraine, before increasingly 
desperate attempts were made to sell the 
vessel. Even the Tbilisi (already renamed 
before launch and official christening, 
having started life as the Leonid Brezhnev) 
was affected. The first thing to change was 
its name — the capital of the newly 
independent and troublesome Georgia 
giving way to the name of a famous 


Revised canopy with fractionally more height and embedded ARK antenna 








New inflight-refuelling probe with uncovered front 
half on ‘312’, and with sprung front door on ‘311’ 


Revised 9-15-type spine fairing 














No undernose ~— 
fairing 


Extra pitot probe below nose 


Redesigned nose gear with afl 


carrier approach lights 





New air intake lower lip with 
prominent external actuator fairing 


Redesigned main undercarriage units 
with trailing-edge shock links 


Redesigned IRST ball incorporating test TV camera 


New revised radome shape 


Spine terminates 
in ‘beaver-tail’, 
with square- 
section arrester 
hook below 
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Folding wing 








9-31K MiG-29X 


There are persistent rumours that Mikoyan 
drew up an export (Kommercial) derivative 
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of the MiG-29K, which retained folding 
wings (for easier stowage in HASs designed 
for smaller aircraft) and the toughened 
undercarriage and arrester hook for 
operation from USMC-type forward 


airstrips. The navalised F/A-18 has not 
suffered from its naval features, and it was 
thought that a MiG-29X would be a useful 
export aircraft, particularly for nations like 
Thailand or India, which might expect to 


Above: The MiG-29K was based on 
the MiG-29M, and has the same 
reprofiled spine. The wings folded 
to reduce span to roughly that of 
the tailplane. 


Above left and left: The first 
MiG-29K is seen during trials 
aboard Tbilisi. These involved 
landing aboard with R-73 and R-77 
weapons. The aircraft carried photo- 
calibration marks on the nose. 


Russian admiral — Kuznetsov. The next thing 
to change was the planned composition of 
the carrier's air wing. 

With only one carrier, the dedicated 
Yak-44 AEW aircraft (‘Hawkeye-ski') was 
abandoned, replaced by a hasty conversion 
of the Ka-29, known as the Ka-29RLD or 
Ka-31. Similarly procurement of two 
separate fighter aircraft types for its air wing 
seemed unmanageably extravagant, and it 
became obvious that a competition was 
emerging between the Su-27K and MiG- 
29K. It seemed to many that the MiG-29K 
was the right choice, since it offered 
adequate range for the fleet air defence 
role, but also had a genuine all-weather air- 
to-ground capability, using the latest 
precision guided weapons. It also promised 
to be cheaper (since it was smaller and 
lighter), had enjoyed a smoother and less 
troubled development programme, and 
could be deployed in larger numbers (or 
with a larger number of support aircraft and 
helicopters) because it took up less deck 
and hangar space. Its lower weight also 
made it less difficult to recover using the 
arrester cable system. Even in the air-to-air 
role, the MiG-29K promised to be superior 
to the Su-27K in some key respects, with a 
superior radar, genuine simultaneous target 
engagement capability and better ECM and 
ECCM. The only advantages offered by the 
Su-27K were longer range (if a full-weight 
Su-27K could struggle off the deck, which 
remains in doubt) and the ability to carry 12 
rather than only eight AAMs. 

When the time came to select the 
aircraft for Russia’s one remaining carrier, 
the choice was made in favour of the 
Su-27K, despite the MiG-29K's success and 
obvious advantages. This could have been 
largely due to Sukhoi's powerful political 
influence, or perhaps the Russian Navy 
genuinely hoped that the small batch of 
Su-27Ks would eventually be augmented by 
multi-role MiG-29s when funding permitted. 
The two MiG-29K prototypes remained 
active (though 311 was subsequently 
grounded, then resurrected as a MiG-29M 
support aircraft) and may yet contribute to 
the development of a new naval MiG-29, 
the MiG-29SMTK. 


The extended wingtips of the 
MiG-29K house electronic warfare 
equipment. Also visible are the 
arrester hook and increased-chord 
lower fins. 


eventually use the aircraft from a carrier. 
The existence of the project has been 
denied as vehemently by some sources 
within the OKB as it has been confirmed by 
others. 





9-51 MiG-29UB ‘Fulcrum-B’ 


A two-seat training version of the MiG-29 
was always planned, but this version, the 
so-called ‘Sparka’ (a traditional Russian 
nickname for such two-seat trainer variants), 
was accorded a lower priority than the 
operational single-seater, and the Soviet air 
forces accepted that early regiments would 
use MiG-23UBs for continuation training. In 
fact, praduction of MiG-29UBs was 
sufficiently slow that MiG-23UBs remained 
on strength with many front-line MiG-29 
regiments (sometimes alongside a small 
number of MiG-29UBs) until well into the 
1990s, even at the ‘tip of the spear’ with the 
16th Air Army in the former East Germany. 

Whereas Sukhoi ‘broke the mould’ with 
the two-seat trainer version of its Su-27, 
giving it radar and making it fully 
operationally capable, Mikoyan followed 
traditional Soviet practice and made its two- 
seater a dedicated trainer, with no radar and 
no BVR missile capability. The aircraft was 
fitted with an advanced training system, 
however, which allowed the instructor in the 
rear cockpit to generate synthetic targets on 
the displays in the front cockpit. The lack of 
radar effectively prevented the two-seater 
from being used as an operational trainer 
and the UB (Uchebno-Boevoi = Trainer- 
Combat) designation suffix was misleading. 
Previous similar trainers had often received 
NATO ASCC reporting names beginning 
with the letter ‘M’ reflecting their non- 
operational status (‘Moujik’ and ‘Mongol’, 
for example), but the MiG-29UB became 
simply the ‘Fulcrum-B’. 

The first MiG-29UB (Aircraft 951, Bort 
‘51') was based on the same basic airframe 
as the initial series single-seaters, with 
ventral fins and without overwing chaff/flare 
dispensers. Unusually, the aircraft was fitted 
with the scraper-type mudguard and a 
heavyweight, close-fitting mudguard like 
that fitted to the first prototype. Built in the 
OKB workshops, Bort ‘51’ made its maiden 
flight on 29 April 1981, in the hands of A. L. 
Fastovets. 

The programme suffered no particular 


Aircraft 951 was the first MiG-29UB, 
seen here, engineless, at MiG’s 
Zhukhovskii test facility. The 
decision to delete radar from the 
two-seater meant that it could 
never perform an operational role. 


setbacks, but proceeded slowly: the second 
prototype (952, Bort ‘52') did not fly until 23 
April 1982, and the type did not enter 
production until April 1986. By this time it 
had become clear that the MiG-29 did not 
need its ventral fins, and production two- 
seaters lacked them, though they did not 
feature the normal overwing chaff/flare 
dispensers, either. 

The MiG-29UB is built at an entirely 
separate plant (the Sokol — Falcon — plant in 
Nizhny Novgorod, previously known as 
Gorkii) to that which produces single- 
seaters, and the aircraft thus use an entirely 
separate system of construction numbers. 
The constructor’s number is even located in 
a different position on the MiG-29UB. 
Standing in the rear of the nosewheel bay, 
facing forwards, it is on a small plate 
adjacent to your left shoulder. The last five 
digits of this number seem to contain a 
cumulative ‘tally’, with the last two numbers 
appearing to be random. If this is the case, 


9-51 MiG-29UB 
IRST 


No room for radar in 
slimmer profile nose 


ie 


Retractable pop-up periscope for 
instructor in the rear seat 


production would appear to have been very 
limited, and certainly below 200 aircraft. As 
far as can be determined there was only one 
MiG-29UB production line, although, 
interestingly, there is a MiG-29UB gate 
guard outside the 275th Factory in 
Krasnodar. 


Some two-seaters 
have undernose ‘Odd 
Rods’ antenna, others 
have a blade aerial 











New forward fuselage with rear seat slightly behind 
position of normal single-seat ejection seat, and with new 


front seat well forward 


Six trainers fly with the Hungarian air force 
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Romania acquired three MiG-29UBs 


Slovakia now operates three trainers 


MiG-29 Variants 








There is not believed to be any difference 
between two-seaters delivered to the 
Soviet, Warsaw Pact and other export 
customers’ air forces, and no difference in 
designation, except in the case of the two 
aircraft delivered to Malaysia, briefly detailed 
as follows. 





No two-seaters 
have chaff/flare 
dispenser strakes 














Only the prototype had ventral fins : 


JG 73 operates the four German MiG-29GTs 





This UB is part of the ‘Ukrainian Falcons’ team 
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Above: Small numbers of MiG-29UBs 
(alongside MiG-23UBs) were 
assigned to front-line ‘Fulcrum’ 
regiments, such as this aircraft of the 
33rd IAP at Wittstock. 


Right: Malaysia’s trainers are 
designated MiG-29NUB to reflect 
minor modifications necessary for 


compatibility with the single-seaters. 


This aircraft is from 17 Squadron. 


9-51 MiG-29NUB ‘Fulcrum-B’ 


Although Malaysia's two twin-stick 
MiG-29UBs are believed to have been 
standard 9-51s, they are locally designated 
MiG-29NUB. They are understood to have 
been upgraded with, or have been delivered 


with provision for, English-language 
instrumentation, calibrated in Imperial 
measurements, and to have had 
communications and IFF equipment 
compatible with the single-seat MiG- 


9-51T MiG-29UBT 


The MiG-29UBT has been funded as a 
private venture by MIG-MAPO, and is not 
currently understood to be part of the SMT 
upgrade programme for the Russian air 
forces; however, they are interested in the 
new variant, which could obviously be used 
in a ‘pathfinder’ role with groups of 
MiG-29SMTs. It would also be better suited 
to fulfilling those roles now being carried 
out by the ageing Su-24 than would the 
single-seat SMT, although the latter aircraft 
is already being seen as a partial Su-24 
replacement. The proposed UBT upgrade 
transforms the aircraft into an operationally 
capable two-seat, multi-role fighter, unlike 
the original UB, which was always a combat 
trainer, unable to conduct combat 
operations. Of course, the UBT remains a 
useful trainer, with expanded training 
modes and new capabilities for the airborne 


The MiG-29UBT is an attempt to 
provide a full combat role for the 
two-seater, providing it with the 
mission equipment necessary to 
undertake strike missions and to act 
as a ‘pathfinder’ for MiG-29SMTs. 
The aircraft made its debut at the 
1998 Farnborough show after just a 
handful of test flights. 


simulation of using different weapons, and 
for simulating emergencies. 

The MiG-29UBT is-to the MiG-29UB as 
the MiG-29SMT is to the MiG-29, with the 
same enhanced avionics, ‘glass’ cockpit and 
increased fuel capacity. The prototype 
MiG-29UBT, Bort ‘304’, was converted from 
Mikoyan’s long-serving UB demonstrator, 
star of many Farnborough and Paris air 
show appearances since 1988, when it 
made its first appearance as Bort ‘53’. In the 
MiG-29UBT, the new spine covers tanks 
which bring total internal fuel capacity to a 
claimed 4750 kg (10,470 Ib), only 250 kg 
(550 Ib) less than the MiG-29SMT. 

The front cockpit of the UBT is almost 
indistinguishable from that of the SMT, 
although the UBT prototype is fitted with a 
Sextant Avionique smart HUD. Interestingly, 
Mikoyan published a picture of the SMT 


9-51T MiG-29UBT 


Bolt-on, retractable 
inflight-refuelling 
probe can be fitted 


Production UBTs will have a new nose 
radome, with a new multi-mode radar 


Closely based on MiG-29UB with 


features from MiG-29SMT 


cockpit in its UBT brochure at Farnborough, 
in 1998, demonstrating how difficult it can 
be to spot the difference. 

The rear cockpit retains full dual flying 
controls and instruments, but instead of a 
HUD has a massive CRT display screen, 
optimised for the display of FLIR or video 
imagery. The rear cockpit is intended to be 
occupied by a rated pilot acting as WSO, 
who would only take the controls if the 
front-seater were to be incapacitated. The 
aircraft had reportedly only flown four times 
before it set out for Farnborough, but is said 
to be making excellent progress, with 
certification expected in April or May 1999. 

The MiG-29UBT is seen by the OKB as 
being particularly well-suited for what it calls 


‘special tasks’, including reconnaissance 
and low-level all-weather strike/attack, 
where workload may be too high for a 
single pilot. Although not fitted to the 
prototype at Farnborough, a millimetre- 
wave terrain avoidance radar and an Osa air- 
to-air/air-to-ground centimetric radar are 
expected to be fitted to the definitive 
MiG-29UBT, though Mikoyan is also 
considering Western radars, including a 
Marconi radar. One solution to the MiG- 
29UBT's radar requirement is understood to 
consist of an integrated suite of RC400 in 
the nose, with MLTCS (Missile Launch and 
Trajectory Control System) antennas in the 
wingroots. At Farnborough, Mikhail 
Korzhuev made passing mention of plans to 


Above: The MiG-29UBT demonstrator is seen at 
Zhukhovskii prior to fitment of the enlarged spine. 


Revised spine of very bulbous 
and hunch-backed appearance 


CLDP laser designator under 
new intake-mounted pylon 





New dorsal airbrake 


‘Beaver-tail’ 
similar to 
that of 9-15 
except on 
Bort ‘331'/ 
‘405° 


Production UBTs will have a 
reconnaissance SLAR ‘mounted internally’ 


fit a SLAR for radar recce missions. 

Interestingly, Mikoyan literature on the 
MiG-29UBT does not refer to any re- 
engining, though there would seem to be 
no reason why the aircraft could not use the 
new RD-43 engine, like the SMT. This 
would obviously increase the installed 
thrust, and would thus help compensate for 
the variant's higher all-up weight. 

The MiG-29UBT is a remarkably sensible 
aircraft, and deserves export success. It 
combines the proven air-to-air capabilities of 
the baseline MiG-29 with the 
enhancements and extra range of the 
MiG-29SMT in a two-seat airframe. “Does 
the UBT meet all the requirements of the 
Su-30? Answer the question yourself,” said 
Korzhuev during a press conference at 
Farnborough in 1998. Afterwards, he was 
soon surrounded by Indians, clearly seeking 


further information. missile (inboard) and KAB-500Kr TV-guided bomb (centre wing pylon). 


Anew look for a familiar airframe: the privately-funded UBT programme uses the UB demonstrator that has made 


countless appearances in the West. In addition to the obvious addition of the new spine, ‘304’ sports impressive 
‘glass’ cockpits, front and rear. It is seen here with a typical weapon load of R-73 AAM (outboard), Kh-29T TV-guided 








refinement, since, in the mid-1990s, 
Belyakov was describing the MiG-29KU as 
having “stepped cockpits under a single 
canopy, making this the ultimate 


cockpit. The new forward fuselage was built 
in mock-up form, and the overall airframe 
was wind-tunnel tested in mock-up form 
before the project was cancelled. There 
may have been a subsequent design 


9-62 MiG-29KU 


9-62 MiG-29KU 


At an early stage of the MiG-29K 
programme it was felt that a two-seat 
trainer version of the K would be useful, 
especially for carrier landing practice. Such 
an aircraft would obviously need to have the 
strengthened landing gear, arrester hook, 
and high-lift wing of the single-seat 
MiG-29K, and it became apparent that a 
new cockpit arrangement would also be 
required, since the MiG-29UB's cockpits 
gave the instructor an inadequate view 


Possibly with folding, 
extended-span wing with 
extended-chord double- 


Revised canopy with 
fractionally more height and 
embedded ARK antenna over 
. rear cockpit 
MiG-27-type canopy over 
front cockpit, but with 
standard windscreen \ 





hunchback.” The MiG-29KU was abandoned 


slotted trailing-edge flaps 





forward over the nose for carrier landings. 
Accordingly, a new forward fuselage was 
designed, with separate stepped cockpits 
similar to those used on the MiG-25U. This 
effectively had a new forward cockpit 
placed ahead of the existing single-seat 
cockpit (which was shifted fractionally aft), 
under a new, flat single canopy like that 
fitted to the MiG-23/27. The view forward 
over the nose was adequate from either 





New inflight-refuelling probe 
with uncovered front half 


No radar Redesigned nose 


— gear with carrier 
approach lights 






when it became clear that only one carrier 
would be procured, and that only a handful 
of MiG-29Ks would ever be built. 


Spine terminates Revised fin 
in ‘beaver-tail’, trailing edge 
with square- below 
section arrester extended- 












hook below chord rudder 


_____ Redesigned main undercarriage 


units with trailing-edge shock links 





published in a Mikoyan OKB brochure. It 
showed an aircraft clearly based on the 
MiG-29M, with thrust-vectoring engine 


Design work on a further improved version 
of the MiG-29 began in about 1992, and in 
1994 a sketch of an ‘Improved MiG-29’ was 


MiG-35 


MiG-35 (notional) 


Airbrake and tailcone similar 
to those of MiG-29K/M 


























Wing based on that of MiG-29K but with 
increased sweepback on leading edge 
and outer trailing edge, and straight —_ 


Based on MiG-29K/M inboard trailing edge 


airframe Engines moved back in 


Increased internal fuel tankage | relation to airframe 


Originally envisaged with 
canard foreplanes attached 
to sharp-edged LERX 


All-‘glass’ cockpit, similar to 
that fitted subsequently to 
MiG-29SMT ° 


Phazotron RP-35 radar 


~ Thrust- 
vectoring 
nozzles for 
RD-133 or 
_RD-333 
engines 













































Klimov has 
developed this 
universal thrust- 
vectoring nozzle 
which can be 
applied to the 
RD-133 engine. 





Dog-tooth notch on tailplanes 


—--—--—— Long-span ailerons 


nozzles and canard foreplanes. The latter 
had a prominent dogtooth discontinuity on 
the leading edge, close to the root. The 
aircraft featured a new wing planform, 
based on the wing of the MiG-29K but with 
increased sweep on the leading and trailing 
edges, except on the inboard trailing edge, 
where sweep was reduced, increasing 
chord. The new wing, it was said, had space 
for 10 underwing hardpoints, while the 
aircraft was also claimed to feature the new 
Phazotron RP-35 radar, with an active 
phased array antenna and a range of 140 km 
(87 miles) while tracking 24 targets and 
simultaneously engaging four. 

Highly placed sources suggested that the 
aircraft was intended to have a ‘glass’ 
cockpit and fly-by-light controls. 
Photographs had already emerged of a 
MiG-29 cockpit rig with larger MFD screens 
than those fitted to the MiG-29M, but the 
project was correctly assumed to be some 
way from full production drawings, let alone 
prototype construction. In 1996, similar 
drawings re-emerged, described as being of 
the ‘MiG-35’, still based on the MiG-29M 
but with the engines shifted aft by a 
claimed ‘0.92 m’ (36.2 in) to make room for 
an additional ‘1500 kg’ (3,307 Ib) of fuel. The 
engines, it was suggested, would be 
RD-133s, each rated at 83.0 kN (18,660 Ib 
st). Other sources claimed that the MiG-35 
would use RD-333s, new engines that were 
installationally compatible with the standard 
RD-33 but which were rated at 98.1 kN 
(22,050 Ib st). Mikoyan sources soon 
intimated that canard foreplanes were 
probably unnecessary, but began talking up 
the ‘'MiG-35'. The current status of the 
project is unknown, but the type has 
probably been abandoned in favour of a 
thrust-vectoring variant of the MiG-29SMT. 

It has been suggested that the MiG-35 
designation was an invention and covered a 
collection of at least seven thrust-vectoring 
MiG-29 programmes and projects. 





MiG-29 testbeds 


for advanced MiG-29 variants and more 
widely for the next generation of fighters. 


One anonymous-looking 9-13 seen at 
Zhukhovskii (and perhaps also at 
Akhtubinsk), painted in light glossy grey 


Large numbers of MiG-29s have been used 
overall, with no Bort number, is reportedly 


to test systems, weapons and equipment 


the testbed for a new ‘anti-radar coating’ — a 
stealthy MiG-29. Another aircraft (a 9-12, 
Bort ‘971') was used for test-firings of the 
new RVV-AE/R-77 (AA-12 ‘Adder') AAM. 
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Irrespective of confrontations in Iraq and open hostilities in 

* Bosnia, the Korean peninsula remains the ‘real world’ front line in 
the eyes of many. An unhappy peace followed the Korean War, 
with both North and South rearming, retrenching and awaiting the 
next war. The monolithic and uncompromisingly militaristic 
regime of the People’s Democratic Republic is now struggling with 
economic collapse and widespread famine. Against this 
background, Army Aviation units continue to protect South Korea. 
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Opposite page, above, and right: 
The 8th US Army (EUSA), 
headquartered at Yongsan, 
Seoul, has a substantial aviation 
contingent. The primary combat 
elements of this force are the 
AH-64As of 1-6 and 3-6 (as seen 
here) Cavalry Squadrons, 6th 
Cavalry Brigade, based at Camps 
Eagle and Humphreys, plus 
those of 1-2 Aviation Battalion, 
Camp Page, Chunchon. Each of 
these three units is broken 
down into three companies, 
each with eight Apaches. These 
aircraft carry the badge of Alpha 
Company ‘Checkmates’, 3-6 
CAV. A large formation, such as 
this four-ship, is definitely not 
typical of the kind of tactical 
flying undertaken during ‘real’ 
missions. 


Guarding the gate at Camp 
Humphreys - which is the 
largest of the 11 Army Aviation 
bases in South Korea - are an 
OV-1D Mohawk (below) and 
AH-1G HueyCobra (below 
right). This Mohawk is the only 
preserved example remaining in 
Korea. When the type was 
withdrawn from US Army 
service, the surplus airframes 
were airlifted onto gunnery 
ranges, to serve as targets. 
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This page: Backing up the Apaches are the 
OH-58D(I) Kiowa Warriors of 4-7 Cavalry Squadron 
which are forward-deployed close to the DMZ at 
Camp Stanton, Munsan. Cavalry units are fiercely 
proud of their origins as horseriding soldiers in the 
American west. Thus a Cavalry ‘brigade’ is always 
referred to as a squadron and ‘companies’ are 
always troops. Each squadron has five troops of 
which the aviation troops are always the last two, 
Delta and Echo. Delta Troop ‘Outlaws’ and Echo 
Troop ‘Horsemen’ of 4-7 CAV each operate eight 
Warriors — the standard troop strength. The 
OH-58D is at the forefront of US Army Aviation’s 
‘digitisation’ effort - the integration of new sensor 
and communications systems, under the Force XXI 
programme, which is developing advanced 
warfighting technologies for the entire army for 
the next century. The Bell OH-58D is already one of 
the most advanced aircraft in the Army’s inventory 
thanks to its MMS (Mast-Mounted Sight) which 
has a FLIR and direct-view optics far superior to 
those fitted to the older AH-64A. The OH-58D(1) 
modification added full weapons capability, from 
the early 1990s onwards, including AGM-114 
Hellfire and air-to-air Stinger (ATAS) missiles. 


Situated in the northwest of Korea, Camp Stanton 
(otherwise known as H112) is the closest US Army 
airfield to the DMZ, along with the medevac base at 
Camp Casey, further east. In time of war the 
OH-58Ds would operate in the armed scout mission 
providing reconnaissance and screening duties for 
the main US armoured units on the ground. The 
Kiowa Warrior does not have a primary attack role 
though it can carry a load of 2.75-in rockets, gun pods 
and up fo four Hellfires. The anti-armour role has 
always been seen as a vital one in any future conflict 
on the Korean peninsula and the North Korean army 
has a huge - if largely outdated — tank force. 
Typically, the OH-58Ds will find themselves 
presented with targets of opportunity to kill, but their 
most important task would be to stop the forward- 
deployed mobile reconnaissance assets that would 
lead any large-scale North Korean assault. 





Above: The Mk 66 2.75-in rocket, also 
known as the Hydra 70, is one of the 
most important Kiowa Warrior 
weapons. The Hydra 70 is accurate, 
powerful, relatively long-ranged and 
cheap, and can deal with all but the 
most heavily armoured targets. The 
OH-58D can carry two seven-round 
M260 launchers on its universal 
weapons pylon. Firing controls are 
located on the pilot’s cyclic (only) 
and the rockets can be launched 
singly, in pairs or continuous ripple 
firing. The most typical 

OH-58D weapons load is one rocket 
pod and one gun pod. This offers 
maximum, effective firepower both 
close-in and out to 5000 m (16,404 ft). 
The lethality and effective range of 
the Mk 66 depends on the type of 
warhead fitted - M151 high 
explosive, M255E1 flechette or the 
standard M261 MPSM (Multi- 
Purpose Sub-Munition). 
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Left and below: For area suppression 
fire the Kiowa Warrior carries the 
old, but supremely reliable, M2 
0.50-in (12.7-mm) machine-gun. 
Ammunition is carried in belts of 100 
rounds, in magazines scabbed onto 
the sides of the fuselage, and fed 
electrically to the gun. The ‘50 cal’ 
has an effective range of 2000 m 
(6,562 ft) and can fire a range of ball 
(M2 or M33), tracer (M1, M10 or 
M17), armour-piercing (M2), 
incendiary (M1) and armour-piercing 
incendiary (M8) ammunition. While 
the 0.50-in gun is a valued weapon, 
noted for its hitting power, its rate of 
fire is low compared to that of 
smaller-calibre weapons. In many 
situations a Kiowa Warrior crew 
would prefer to have a 7.62-mm (0.3- 
in) Minigun to ‘keep heads down’, 
particularly at the very short ranges 
where guns are indispensable. 









































This page: The CH-47D Chinooks of 2-52 Aviation Regiment, 
based at Camp Humphreys, provide invaluable heavylift 
capability for all US Army forces throughout the country. 
2-52 AVN operates alongside its sister unit, 1-52 Aviation 
Regiment, and both are elements of the 17th Aviation 
Brigade - the primary Army Aviation transport unit in Korea. 
2-52 AVN has an establishment of two oversized companies, 
Alpha and Bravo, each of which operate 16 Chinooks. The 
CH-47D has been the standard US Army Chinook variant for 
the 1990s. All existing aircraft have been remanufactured to 
this standard and changes include the addition of uprated 
T55-L-712 turboshafts and associated transmission, 
composite rotor blades, an all-new NVG-compatible flight 
deck, advanced AFCS, and revised hydraulic and electrical 
systems. The CH-47D has a maximum gross weight of 
50,000 Ib (22680 kg) and can carry twice the useful load of the 
original CH-47A, which first flew in 1961. 
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The modern medevac 
helicopter was born 
during the Korean War 
and the UH-60A ‘Dustoff 
Hawks’ of the 377th 
Medical Company (above 
and inset) are the 
inheritors of that 
tradition. These UH-60As 
have been fitted with a 

: ~ =| stretcher carousel (right) 

(a Ss i =| for rapid loading and 

: \ A unloading of casualties. 
rt | The ‘Dustoff Hawks’ 


prasas enn SS TTT ; p wear yellow recognition 
none nan ne stripes marking them as 
emergency medical 
aircraft - the only ones 
allowed to operate in the 
‘No-Fly Zone’ along the 
perimeter of the DMZ. 


































Above: Large numbers of UH-60 Blackhawks 
serve in Korea — as elsewhere, it is the 
primary Army Aviation transport helicopter. 
Blackhawks are chiefly operated by three 
companies of 1-52 Aviation Regiment (Seoul 
air base, with a detachment at Camp Walker) 
and 2-2 Aviation Battalion, Camp Stanley 
(Uijongbu). Both of these regiments have 
three companies, operating a minimum of 
eight aircraft each. This aircraft is a UH-60L 
of 2-2 AVN, which has two companies of 
UH-60Ls and one with a mix of UH-60As and 
EH-60As. 1-52 AVN operates only UH-60As. 
In addition to these aircraft, the 18th Medical 
Command's 52nd Medical Evacuation 
Battalion maintains two UH-60 units, the 
377th and 542nd Medical Companies. The 
377th is based at Camp Humphreys and 
operates 15 UH-60As with a detachment at 
Camp Walker, near Taegu. The 15 UH-60As of 
the 542nd are based much further north at 
Camp Page (Chunchon), with a detachment 
at Camp Casey, right on the edge of the 
highly sensitive ‘No-Fly Zone’. 








Right: As in most other front-line theatres, 
the Bell UH-1 Huey is fast disappearing from 
Korean skies. Only three aircraft are believed 
to remain in US Army service, as transport 
aircraft, with the 751st Military Intelligence 
Battalion, based at Camp Humphreys. 
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Air Power Analysis 





Bulgaria 


Bulgaria has a long history of military aviation and, during the 
Soviet era, it gained a capable and well-equipped air force. With 
the collapse of the Warsaw Pact, the BVVS has found itself 
ill-equipped and under-funded to face the realities of life in the 
new Europe, where it seeks a renewed and wider role. 


Situated in the heart of the Balkan Peninsula — 
the crossroad between Europe and the Middle 
East — Bulgaria, a country with a population of 8 
million and an area of 111000 km? (42,860 sq 
miles), has always relied on strong armed forces 
to defend its independence. The Balkans remain 
an area whose long-standing ethnic tensions and 
territorial claims have ignited bloody wars for 
many centuries. In the mid-1940s, after Bulgaria's 
active participation in World War I and World 
War II as a strong German ally, the country fell 
within the Soviet zone of influence. The Com- 
munist-ruled state became a front-line Warsaw 
Pact Treaty Organisation member facing 
NATO?’s southern flank. The Bulgarian armed 
forces were modelled on the Soviet style and the 





Bulgaria’s strong army established its own aviation 
element in 1910-12, during major territorial disputes 
with Muslim Turkey. During the Balkan Wars of 
1912 and 1913, fought between Turkey and the 
Orthodox states of Bulgaria, Serbia, Montenegro 
and Romania, the Bulgarian Army had in its 
inventory one operational air unit of 23 aircraft. 
On 16 October 1912, two Bulgarian pilots flying 
an Albatross F-2 performed what may have been 
the first real combat mission in the world, bombing 
the heavily defended Odrin stronghold. In addition 
to other bombing missions, the Bulgarian pilots 
flew regular reconnaissance missions (some using 
cameras) including the first ‘intercontinental’ 
mission over the ‘Asian side of Istanbul — as well 
as the first anti-shipping bombing mission. 
During World War I, when Bulgaria participated 
as a strong German ally, the aviation element 
grew to druzhina (battalion) size, comprising 
three rotas (companies) equipped with German- 
supplied second-hand combat aircraft. The Bulgarian 
pilots flew thousands of combat missions over the 
Macedonian theatre against the Allied forces. 
After the end of that war, Bulgaria was prohibited 
from establishing any military aviation structure 
for 20 years. However, several aircraft and 
machine-guns were hidden away and later used 
clandestinely for training. In the 1920s a number 
of light aircraft were bought or built in local fac- 
tories and used to train hundreds of aircrews 
under civilian cover. In June 1937 the Bulgarian 
Tsar (King) Boris III re-established the air force 
as an independent service under the name Vazdushni 
na Negovo Velitchestvo Voiski — VNVV (His 
Majesty’s Bulgarian Air Force) with 12 Arado 
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Bulgarski Voennovazdushni Sili 


country received the most modern Soviet 
weapons available for export. 

The 1989 fall of the Communist system in 
Eastern Europe found Bulgaria with 150,000- 
strong, well-equipped and well-trained armed 
forces and 400 front-line jet aircraft. The subse- 
quent deep economic crisis and the disappearance 
of all Soviet support resulted in a drastic fall-off 
in serviceability and the onset of stagnation. The 
first attempts to reform the armed forces began in 
1992. They were intensified in 1997 when the 
new liberal government declared its desire to join 
NATO as soon as possible, initiating changes in a 
new Western direction and revealing plans for 
future arms acquisitions from European and US 


sources. Alexander Mladenov 





Ar 65 fighters and 12 Dornier Do 12 bombers, 
donated by Germany. By 1939 this air arm had 
an inventory of more than 400 aircraft. 

Bulgaria entered World War II as a member of 
the German-led Axis coalition, in 1941, and for 
almost three years — until 8 September 1944 — the 
VNVV undertook the air defence of the capital, 
Sofia, and other large towns, which were 
frequently attacked by US and British bomber 
units. In more than 100 engagements the Bulgarian 
fighter pilots scored 65 confirmed kills against 
Allied bombers and their escorting fighters. After 
the pro-Allied coup of 9 September 1944, Bulgaria 
turned against Germany and all airworthy aircraft 
including Messerschmitt Bf 109G fighters, 
Ju 87D Stukas, Dornier Do 17 bombers plus 
some other support types — a total of 276 aircraft 
— were engaged in close air support of the 
ground forces attacking Axis positions in Serbia, 
Macedonia and Greece. In air combat, and on 
the ground, the Bulgarian pilots destroyed 25 
Luftwaffe combat aircraft. During 3,744 ground 
attack, air cover and reconnaissance sorties they 
destroyed 690 tanks and vehicles, 25 artillery 
batteries, 23 locomotives and 496 railway cars. 
The losses amounted to 18 aircrews and 15 aircraft. 


Post-World War II re-alignment 
Immediately after the end of World War II, 
Bulgaria became a Soviet satellite and a strong 
Communist regime was placed in power during 
1947-48. The royal heritage of the air force was 
now unacceptable and the phrase ‘His Majesty’ 
disappeared in 1945. In accordance with the 16 
March 1945 ‘friendship’ agreement, Bulgaria 


immediately received a military aid package from 
the Soviet Union, comprising 120 Yak-9D/M/U 
fighters, 120 Il-2 Shturmovik attack aircraft and 
98 Pe-2 dive-bombers. They were followed by 
batches of about 36 Tu-2T torpedo- and dive- 
bombers in 1946, 30 Yak-9P fighters in 1948 and 
100 I-10 improved Shturmoviks in 1951, along 
with huge numbers of Po-2, Yak-11 and Yak-12 
training and liaison aircraft, and Li-2 transports. 

In 1951 the front-line assets of the air force 
comprised seven aviodivisions: the 1st, 4th and 
10th Iztrebitelna Aviodivisya (Fighter Air Division), 
5th Shturmova Aviodivisya (Attack Air Division), 
3rd Bombardirovatchna Aviodivisya (Bomber Air 
Division) and two night light bomber divisions 
(the 2nd and 9th) equipped with the Bulgarian- 
made Lasarov/DSF Laz-7 armed trainer, plus two 
independent reconnaissance and one transport 
aviopolks (air regiments) and a sailplane squadron. 

In 1952 a completely new, Soviet-style organi- 
sation was introduced. The service was renamed 
the Bulgarski Voennovazdushni Sili - BVVS 
(Bulgarian air force). Anti-aircraft artillery units 
were transferred to the control of the army. The 
new structure and size of the air force were similar 
to that of one Soviet Air Force air army. According 
to the 1950s’ plans of the Soviet Supreme 
Command, the wartime role of the BVVS was to 
provide air defence and air support to the national 
ground forces as well the air defence of the most 
important national industrial and urban areas 
pending the intervention of Soviet air and 
ground units from the Odessa Military District in 
Ukraine. The chief potential enemies were con- 
sidered to be Bulgaria’s two southern neighbours, 
Greece and Turkey, which by that time were 
already NATO members. Another possible 
enemy was Communist Yugoslavia which, under 
the leadership of Marshal Tito in the early 1950s, 
had abruptly cut its links with the Soviet Union 
and initiated efforts for industrial and military 
co-operation with the West. 


Further into the Soviet camp 

As the Cold War deepened in the early 1950s, 
Soviet assistance in providing aircraft and crew 
training for the BVVS grew considerably. The 
first BVVS jet fighters were the Yak-23 ‘Flora’ 
and the Yak-17UTI ‘Magnet’ twin-seat conver- 
sion trainer, about 100 examples of which were 
delivered. The first Yak-23/17s were delivered to 
the 19th IAP (Iztrebitelen Aviopolk — Fighter 
Regiment) of the 10th Iztrebitelana Aviodivizya, 
based at Graph Ignatievo airfield in Central 
Southern Bulgaria, and the first jet flight was 
undertaken on 1 July 1951. One year later the 
famous swept-wing MiG-15 ‘Fagot’ arrived in 
Bulgaria, initially equipping the same elite 19th 
IAP — the main BVVS jet conversion and air 
defence unit. 

The formation of the Warsaw Pact Treaty 
Organisation on 14 May 1956, a formalisation of 
the existing military co-operation between the 
Soviet Union and its Eastern European client 
states, marked the beginning of a new era in 
BVVS development. As one of the most enthusiastic 
Warsaw Pact members, Bulgaria was supplied 
with modern air defence equipment, including 
huge numbers of jet fighters, jet bombers and air 
surveillance radars. In the mid-1950s large-scale 
efforts were initiated for modernisation of the 
ground infrastructure, including construction of 
concrete runways at each active air base. 





In September 1992 the Bulgarski 
Voennovazdushni Sili (BVVS) introduced a 
new flag and a new badge - as the first 
wave of reformation swept over the 
Bulgarian armed forces following the fall 
of the Warsaw Pact. The BVVS is now 
undergoing a second phase of 
modernisation, revising its equipment and 
infrastructure with an eye on possible 
future NATO membership. 
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The pride of the BVVS is the MiG-29 ‘Fulcrum’ (above and 
above left), flown by the 1st Eskadrila of the 15th IAP, at 
Baltchik. A total of 18 MiG-29s was delivered to this unit, 
replacing MiG-21PFMs - along with four MiG-29UBs (below 
and below left), to replace MiG-21UMs. The ‘Fulcrums’ were 
obtained from the Soviet Union, at a bargain price, just before 
the collapse of the Warsaw Pact. Bulgaria is an obvious 
candidate for one of the MiG-29 upgrades now on the market. 
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The MiG-17F/PF began to replace the MiG-15 
and MiG-15bis in the air defence fighter regiments 
in 1955-56, thus allowing the latter to equip one 
jet conversion training and two ground attack 
regiments. The I]-28 ‘Beagle’ — the first and last 
BVVS jet bomber — entered service in 1954. The 
initial batch of about 12 Il-28s served with the 1st 
Eskadrila of 26th ORAP (Otdelen Razuznavatelen 
Aviopolk — Independent Reconnaissance Regiment) 
until 1959. The second batch of ‘Beagles’, this 
time the I]-28R dedicated reconnaissance version, 
was delivered in 1961 and served until 1974. The 
camera-equipped MiG-15bisR entered service 
with the 26th ORAP in 1960 — a total of 12 
aircraft, grouped in a single squadron. Three years 
later the first AFA-39 camera-equipped MiG-17s 
arrived, first complementing and then replacing 
the reconnaissance ‘Fagots’. Several of the latter 
were rebuilt in the 1960s and 1970s to MiG-15UTI 
two-seat trainer standard by adding a second 
cockpit, but retained part of the bis’s armament. 


Supersonic wings: the MiG-19 

The BVVS entered the supersonic era in 1958 
when the first batch of 12 MiG-19Ss was delivered 
to the 19th IAP, followed by the more advanced 
radar-equipped MiG-19Ps and the MiG-19PM 
radar/missile versions. A total of 58 MiG-19s 
served in four air defence squadrons — one with 
the 11th IAP at Gabrovnitza, two with the 19th 
IAP at Graph Ignatievo and one with the 21st 
IAP at Uzundzhovo. Another fighter squadron, 
1/18 at Dobroslavtzi AB, received MiG-19S/Ps 
in 1960 after the disbandment of the 11th IAP. 
The elite 1/19 IAE, flying the MiG-19PM, often 
practised intercepts against Soviet Tu-95 and Tu-16s 
flying high-altitude training missions. In 1969 the 
surviving MiG-19P ‘gunfighters’ of 1/18 IAE were 
upgraded to carry two APU-13 launch rails and 
wired to use the K-13 (AA-2 ‘Atoll’) missile. 
Thus, the type became the BVVS’s best-armed air 
defence fighter, with a weapons suite comprising 
two NR-30 30-mm guns, two ORO-57K rocket 
pods (carrying a total of 16 C-5 57-mm air-to-air 
rockets, a highly effective weapon at close range) 
and two K-13 AAMs. 

Due to the complexity of MiG-19 pilot con- 
version and maintenance, half of the fighter 
squadrons retained the MiG-17F/PFs; it had a 
consistent reputation as an agile and potent 
dogfighter, and was reliable and easy to handle. 
The afterburner-equipped ‘Frescos’ would be 
employed mainly for low-level combat and air 
defence over the battlefield, while the more 
advanced MiG-19s, especially the P and PM 
versions, were tasked with all-weather interception 
of high-altitude targets such as the nuclear-armed 
NATO strike aircraft which would penetrate 
Bulgarian and Romanian airspace en route to 
their primary targets in the Soviet Union. The 

*21st IAP of the 10th IAD, which between 1959 
and 1970 was equipped with the MiG-19S variant, 
was also ground-attack qualified, using the FAB-250 
250-kg high-explosive bomb, two of which were 
usually carried on the wing pylons. 

The capable and agile ‘Farmer’ brought with it 
a lot of unpleasant surprises. Its unreliable RD-9B 
turbojets meant that the attrition rate in BVVS 
hands was extremely high. Of the 58 eventually 
delivered, 28 MiG-19S/P/PMs were lost in various 
accidents, killing 15 pilots. This equals an overall 
loss rate for the Bulgarian ‘Farmer’ fleet of 48.2 
per cent — near that of the F-104 in European 
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service. The actual accident rate was one loss per 
1,000 flying hours. The low service reliability and 
the high attrition rate of the S variant forced the 
BVVS to replace the ‘Farmers’ of the 21st IAP in 
1970 with the well-proven MiG-17F/PF. 

In the early 1960s the air arm suffered from the 
missile mania of the Soviet leader Nikita 
Khruschchev, who caused a severe stagnation in 
air force development and modernisation 
throughout the entire Warsaw Pact by his blind 
promotion of surface-to-surface and surface-to-air 
missiles. The BVVS (or VVS-NRB as the 
service was alliteratively known) and the army 
PVO (Protivovazdushna Otbrana — air defence) 
arms were integrated into a joint service called 
the Protivovazdushna Otbrana i Voennovazdushni 
Sili —- PVOiVVS (Air Defence and Air Force). 
The new structure incorporated all Bulgarian 
aviation assets, air surveillance radars, heavy-calibre 
anti-aircraft artillery and the ZRV (Zenitno- 
Raketni Voyski — Surface-to-Air Missile Forces), 
which was established in 1960 and armed initially 
with the S-75 Dvina (SA-2 ‘Guideline’) and later 
with the S-125 Neva (SA-3 ‘Goa’), S-200 Vega 
(SA-5 ‘Gammon’) and, since the early 1990s, 
with the S-300 (SA-10 ‘Grumble’) SAM systems. 

Three IAPs — the 27th at Baltchik, the 43rd at 
Dobroslavtzi and the 11th at Gabrovnitza — were 
disbanded between 1961 and 1963, but the airfields 
remained active and were used for permanent 
basing of single squadrons of other IAPs. The two 
three-eskadrila [APs headquartered at Dobroslavtzi 
— the 18th IAP and the 15th IAP — both had a 
single squadron permanently deployed to a satel- 
lite airfield until 1994, 3/18 IAE (later 2/18 IAE) 
at Gabrovnitza and 3/15 (later 2/15 IAE) at 
Baltchik. 


Reorganisation and new equipment 

In 1968 the PVOiVVS structure was changed 
radically. The existing 1st and 4th fighter aviodi- 
visions were disbanded and two newly-formed 
DPVOs (Divisya PVO — Air Defence Division), 
the 1st and the 2nd DPVOs (headquartered in 
Sofia and Yambol, respectively), incorporated all 
SAM and early warning radar brigades along with 
one three-eskadrila IAP. The 10th SAC (Smesen 
Aviatzionen Corps — Composite Air Corps), 
formed in 1961 around the 10th IAD (HQ Plovdiv), 
incorporated two ground attack and two fighter 
regiments with the single reconnaissance 
regiment and one helicopter regiment. 

The first 12 PVOiVVS ‘Fishbeds’, the Mach 2- 
capable MiG-21F-13 day-interceptors, entered 
service with the 2/19 IAE of the elite 19th IAP 
in late 1963, followed by all-weather MiG-21PFs 
which equipped the 2/18 IAE at Gabrovnitza. 
Twelve MiG-21PFs equipped the 2/18 IAE in 
1965, and were joined by six MiG-21PFMs in 
1971. Twelve more MiG-21PFM ‘Fishbed-Fs’ 
entered service with the 1/15 IAE of the 15th 
IAP, at Ravnetz AB on the Black Sea, in 1967. 
The first MiG-21U ‘Mongol-A’ trainers were 
delivered in 1968; they were extensively used on 
a rotational basis by the three ‘Fishbed’ squadrons 
at that time, before the mass delivery of twin- 
stick MiG-21US/UMs in mid-1970s. The next 
MiG-21 operator was the Tolbukhin-based 26th 
ORAP. Six MiG-21R ‘Fishbed-H’ reconnaissance 
aircraft, delivered in 1968, were grouped in the 
1/16 RAE with six/eight more MiG-21F-13s, 
transferred from the 19th IAP. The latter were 
used by the 19th IAP until 1969, when they were 


replaced by the MiG-21M ‘Fishbed-J’. The 
MiG-21F-13s complemented the MiG-21Rs in 
the day photo reconnaissance role, using the 
AFA-39 fuselage-mounted camera. In addition to 
pure reconnaissance missions, the MiG-21F-13s 
were often used for ground attack. 


MiG-21 fleet augmented 

In 1975 12 improved MiG-21MFs and two 
MiG-21USs replaced the MiG-19S/Ps of the 
1/18 IAE. Thus, by the mid-1970s, the 
PVOiVVS operated a relatively modern air 
defence fighter fleet comprising one MiG-21MF, 
one MiG-21M, one MiG-21PF, one MiG-21PFM, 
one MiG-19S/P/PM (with an expanded strength 
of more than 20 aircraft) and four MiG-17F/PF 
squadrons. The two ground attack regiments each 
had two MiG-17 squadrons. The single recon- 
naissance unit, the 26th ORAP, operated a mixed 
fleet of MiG-15bisRs, MiG-17s, MiG-21Rs and 
MiG-21F-13s, grouped in two squadrons and, 
until 1974, also maintained a third squadron of a 
dozen Il-28Rs. The VNVVU (Vische Narodno 
Voennovazdushno Utchilishte — Higher People's 
Air Force School), named ‘Georgy Benkovski’, 
operated a huge fleet of approximately 90 Aero 
L-29 jet trainers, delivered in the 1960s and early 
1970s and arranged in the 1st and 3rd UAPs 
(Utcheben Aviopolk — Air Training Regiment). 
Alongside these served about 40 MiG-15UTIs 
and MiG-17s, with the two-squadron 2nd UBAP 
(Utchebno-Boen Aviopolk — Training-Combat 
Regiment). 

The 1960s was an era of overall PVOiVVS re- 
equipment, and saw considerable growth of the 
air support fleet. The sole air transport unit, the 
16th TrAP (Transporten Aviopolk — Air Transport 
Regiment), consisted of one transport squadron 
equipped with Il-14s and Li-2s (six/eight aircraft 
each); one photo-mapping flight of two Li-2s; 
one liaison flight with several Po-2s, two Yak-12s, 
three L-200s, three An-2s; one VIP flight with 
two Il-14s; and one helicopter flight (later 
squadron) of three Mi-4s and two Mi-1s. 

In April 1964 the 16th TrAP was moved from 
Vrazhdebna airfield (now Sofia Airport-Northern 
Area) to the nearby Dobroslavtzi AB, leaving 
only the VIP flight at its previous base. In 1967 
the first of four An-24RV ‘Coke’ medium turbo- 
prop transports arrived at Dobroslavtzi, replacing 
the aged Li-2s. The VIP flight was also supplied 
with a number of new aircraft, including one An- 
24RV in 1969 and one Tu-134A in 1970, The 
photo-mapping flight received a brand-new An- 
30 ‘Clank’ in 1975, 

The PVOiVVS helicopter fleet was born in 
September 1957 when a composite helicopter 
flight, which later grew to squadron size, was 
formed, comprising three Mi-4 ‘Hounds’ and 
two Mi-1 ‘Hares’. This unit was assigned to the 
16th TrAP. In October 1961 the 44th VAP 
(Vertoleten Aviopolk — Helicopter Air Regiment) 
was formed and temporarily headquartered at 
Vrazhdebna. The 44th VAP controlled two 
squadrons — one equipped with the Mi-1 and one 
with the Mi-4 — and it soon moved to its permanent 
home at Plovdiv. The regiment reached its full 
strength in March 1963 when the last of the 32 
Mi-4s were delivered. Four of them were later 
transferred to the independent naval helicopter 
squadron, based at Tchaika naval air station. Five 
PVOiVVS ‘Hounds’ were lost in various accidents 
in the 1960s and 1970s. 
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Above: Small numbers of the veteran MiG-23MF ‘Flogger-B’ 
still serve with 1/1 IAE ‘Nebesni Ritzari’, at the 1st IAB 
Dobroslavtzi. The ‘Flogger-Bs’ were delivered in 1978, 
replacing MiG-21MFs in the interceptor role. 





The MiG-23MLD ‘Flogger-G’ is the latest type to enter BVVS service, as five examples were 
acquired in 1992, in exchange for the Bulgarian MiG-25s which were returned to Russia. These 
‘Flogger-Gs’ joined early-model aircraft already in service since the mid-1980s. One of the ‘new’ 
MiG-23MLDs is seen here (above), with distinctive overwing chaff/flare dispensers. Along 
with the older MiG-23MLAs (below) they serve chiefly with the 2nd IAB, Gabrovnitza, and also 
the 1st IAB, at Dobroslavtzi, which is responsible for the air defence of Sofia. 






Above: All the BVVS MiG-23 units have two-seat MiG-23UB 
‘Flogger-Cs’ attached. The MiG-23UBs are known by their 
Russian nickname ‘Sparka’ (twin). 





Above and below: The MiG-23BN ‘Flogger-H’ was the first 
modern attack aircraft to enter BVVS service, with the earliest 
examples arriving in December 1977. The type is still active 
with the two squadrons (1/25, 2/25 Eskadrila) of the 25th IAB, 
at Tcheshnegirovo. The aircraft above is loaded with 18 
100-kg FAB-100 bombs, but the ‘Flogger-H’ can also employ 
the Kh-23 ‘AS-7 Kerry’ air-to-surface missile. The MiG-23BN 
has a poor history of serviceability and the numbers in use 
are now dwindling. The two ‘Flogger-H’ units also operate 
small numbers of Aero L-39ZAs. 
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Above: ‘Flogger-H’, Bort ‘48’, is seen here Below: Between 1986 and 1988, 36 Su-25Ks were 
armed with 16-round UV-57-16 rocket delivered to the 22nd IBAP, at Bezmer - now the 


pods for 57-mm C-5 rockets. Note also 22nd Shturmova Aviobasa, which has two 
the yellow eye painted on the nose, used component squadrons. This aircraft wears the 
as a bird-scaring technique. lion’s head badge of 1/22 Eskadrila. 
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The PVOiVVS rotary-winged fleet was further 
strengthened with the delivery of seven Mi-8T 
(‘Hip-C’) and one Mi-8S medium helicopters in 
1970. One was lost in a fatal accident during a 
bad weather landing in October 1986. The utility 
helicopter fleet was entirely re-equipped with the 
delivery of 14 PZL Swidnik Mi-2 ‘Hoplites’ 
which replaced the Mi-1s in 1973. The reliable 
and flexible ‘Hoplite’ was adopted for a wide 
range of missions including training, forward air 
control, liaison and NBC reconnaissance. 


‘Flogger’ modernisation 

A large-scale modernisation was initiated in 
1976-78 with the replacement of the 36 elderly 
MiG-17s of the two squadrons of the 25th IBAP 
by similar number of MiG-23BN ‘Flogger-Hs’. 
This third-generation (by Soviet classification) 
fighter-bomber was one of the most modern 
Soviet tactical aircraft available for export at that 
time. The first ‘Flogger-Hs’ were delivered to the 
Tcheshnegirovo (Sadovo)-based 25th IBAP in 
December 1976. A group of 12 pilots and a number 
of ground crew underwent their conversion 
training in the Soviet Union at Lougovoye Air 
Base/Frunze, Kyrgyzstan, in mid-1976. Later, 
conversion training was moved to Bulgaria using 
qualified local instructors and MiG-23UBs. The 
‘Flogger-H’ introduced the PVOiVVS to the era 
of precision-guided weapons. The first air-to-surface 
missile to enter Bulgarian air force service was the 
Kh-23 (AS-7 ‘Kerry’). 

The Bulgarian ‘Flogger-Hs’ suffered from a 
high attrition rate in 1980s due to poor engine 
reliability. In the 1990s only two aircraft were 
lost, and their pilots were lucky to eject success- 
fully. A senior BVVS officer with 15 years of 
‘Flogger-H’ experience described the MiG-23BN 
as “still a very potent fighter-bomber, but with 
serious doubts about its service reliability.” The 
ground attack ‘Flogger-Hs’ were soon followed 
by MiG-23MF ‘Flogger-Bs’, the standard Eastern 
European export interceptor variant, a dozen of 
which replaced the MiG-21MF in the first 
squadron of the 18th IAP at Dobroslavtzi in 
October 1978. The MiG-21MFs went to the 
19th IAP at Graph Ignatievo, re-equipping the 
last MiG-19-operating squadron. In the same 
year the Soviet Union supplied a batch of 18 
second-hand MiG-21PFMs and a handful of 
MiG-21UMs which replaced the MiG-17PFs of 
2/15 IAE at Baltchik AB. 

In 1983 36 MiG-21bis ‘Fishbed-Ns’ were 
delivered to the two squadrons of the 19th IAP. 
In the same year the MiG-17F/PF-operating 
3/18 IAE at Dobroslavtzi — the last ‘Fresco’ air 
defence squadron — was disbanded, while the 
other two MiG-17F/PF air defence squadrons of 
the 21st IAP, at Uzundzhovo AB, were 
re-equipped with a mixture of over 30 surplus 
MiG-21M/MBs, from the 19th IAP. In 1984 six 
MiG-21PFs (from the 18th IAP) as well as four 
MiG-21US/UMs were also transferred. 

The single MiG-23MF squadron, 1/18 IAE, 
was strengthened in 1982-83 by the delivery of 
six MiG-23MLs and additional MiG-23UBs. In 
July 1984 the 2/18 IAE at Gabrovnitza AB traded 
its 19-year-old MiG-21PF/PFMs for 18 new 
MiG-23MLAs and two/three MiG-23UBs. This 
was a full-size component squadron of a two- 
squadron regiment which usually had an inventory 
of 36 combat aircraft. The arrival into service of 
the complex, heavyweight ‘Flogger-B/Gs’ was a 
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major event for the PVOiVVS. The ‘fast and 
loud’ interceptor, nicknamed the ‘Crocodile’, 
introduced new dimensions to the air combat 
capability of the PVOiVVS. These included the 
possibility of head-on BVR intercepts using the 
R-23R/T (AA-7 ‘Apex’) radar-/IR-guided mis- 
sile, along with low and ultra-low altitude ‘silent’ 
(emission-free) intercepts using a combination of 
the TP-23 IRST and R-23T/R-60 (AA-8 
‘Aphid’) IR-guided missiles. The Bulgarian pilots 
quickly familiarised themselves with the then- 
very potent, but also very demanding, fighter- 
interceptor. The 18th IAP took part in several 
extremely successful live-fire exercises at the 
Asrakhan range in the former Soviet Union and in 
all large Warsaw Pact exercises during the 1980s in 
the Balkan region. During one such exercise they 
demonstrated successful head-on intercepts of 
Soviet MiG-25Rs flying at speeds of Mach 2.83, 
and at over 20 km (12.4 miles) in altitude, in 
Romanian and Bulgarian airspace. 

The availability of surplus MiG-21PFMs and 
U/US/UMs enabled the VNVVU ‘Georgy 
Benkovski’ to retire part of its MiG-15UTI and 
MiG-17 advanced/weapons training aircraft. In 
1985 the 2nd UBAP received 12 MiG-21PFMs 
and MiG-21U/US/UMs which equipped one 
advanced training squadron, 1/2 UBAE. The 
second squadron of the 2nd UBAP, 2/2 UBAE, 
converted to the L-39ZA two years later and 
started advanced and weapons training of ground 
attack pilots, while the MiG-21PFM/UMs were 
used to train fighter student pilots only. 


Bulgaria’s ‘Foxbats’ 

The sole PVOiVVS reconnaissance unit — the 
26th RAP which, since the late 1960s, had been 
operating MiG-21Rs and camera-equipped MiG- 
21F-13 and MiG-17s — made an immense step 
forward in capability in November 1982 with the 
delivery of three MiG-25RBT reconnaissance/ 
bomber aircraft (coded ‘Red 731’, ‘736’ and 
‘754’) and one MiG-25RU two-seat conversion 
and continuation trainer (coded ‘Red 51’). The 
PVOiVVS had no immediate need for the 
reconnaissance ‘Foxbats’ but they were supplied 
to support Warsaw Pact operations in the Balkans 
as there were no equivalent Soviet air units per- 
manently based in the region. In 1983 and 1984 
the Bulgarian General Staff studied the possibility 
of acquiring up to 10 more ‘Foxbats’ (this time 
the MiG-25PD fighter-interceptor version plus 
one or two MiG-25PU twin-seaters to re-equip 
the 2/15 IAE), and even initiated preliminary 
preparations on the relevant ground infrastructure 
at Baltchik AB. The deal was cancelled in favour 
of the delivery of the more affordable and well- 
proven MiG-23ML to the 2/18 IAE. Had they 
been delivered, the ‘Foxbat’ interceptors would 
have been used for air defence of eastern Bulgaria 
and a huge area in the western part of the Black 
Sea, also covering the sea approaches to the 
southern part of the Soviet Union. 

The MiG-25RBT was equipped with the 
‘Tangazh’ Elint system and was the most 
advanced variant of the MiG-25RB ‘Foxbat-B’. 
Bulgarian ‘Foxbats’ featured the full standard 
equipment suite of the original RBT version. 
The four aitcraft were operated by the specially- 
established ZOR (Zveno za Operativno Rasuz- 
navane — Operative Reconnaissance Flight), 
which was tasked with Photint and Elint gather- 
ing for the Warsaw Pact Supreme Command. In 


addition to its high reconnaissance capabilities, the 
MiG-25RBT was a potent bomber when armed 
with up to eight FAB-500M-62T 500-kg high- 
explosive heat-resistant bombs able to glide several 
dozen kilometres after release. Bombing was con- 
ducted in automatic mode by the Peleng-DM 
nav/positional bombing system. The three 
Bulgarian MiG-25RBTs were to bomb the capital 
cities of neighbouring hostile countries in case of 
war. Bomb training was not practised in Bulgaria 
due to lack of a sufficiently large air-to-ground 
training range. Reconnaissance capabilities were 
explored fully in the mid-1980s and a total of nine 
Bulgarian ‘Foxbat’ pilots was qualified to perform 
all types of intelligence-gathering missions 
outlined in the operational manuals. 


MiG-25 operations 

Shortly after the start of ‘Foxbat’ operations in 
Bulgaria it became clear that national airspace was 
too restricted for day-to-day operations by this 
fast and high-flying aircraft. A standard training 
mission called for an initial acceleration to Mach 
2.8 over northern Bulgaria, then following a pre- 
designated closed-loop route at altitudes over 
20000 m (65,000 ft) around the entire perimeter 
of Bulgaria. Due to the aircraft’s poor manoeu- 
vrability at maximum speed and high altitude 
— the MiG-25’s turn radius (at Mach 2.8) was 
70 km (43.5 miles) — pilots struggled to remain 
within the country’s borders. During a normal 
50-minute mission the two R-15-B-300 turbojets 
burned a total of 10 tonnes of specialised T-6 
high-flashpoint fuel and, during the longest 
missions with an additional 5300-litre (1,166-Imp 
gal) fuel tank, this figure increased to 15 tonnes. 
The flight endurance of the aircraft when on a 
normal mission, without additional fuel, was 45 
minutes; with the extra fuel tank it exceeded one 
hour. The time between major overhaul of the 
Bulgarian MiG-25s was 600 hours (or at least six 
years in normal operations) and the total service 
life was 1,800 hours or a maximum of 18 years. 

It is worth noting that the ‘Foxbat’ was almost 
untouchable by NATO air defence in the Balkan 
region during the 1980s, as neither the available 
interceptors (the F-4 or Mirage Fl) or SAMs 
were capable of catching it. The MiG-25RBT 
can fly in the stratosphere at the same speed as the 
SAMs of the 1980s and 1970s. The most serious 
NATO threat to the ‘Foxbat’ was the Nike 
Hercules SAM system, deployed around urban 
centres in Greece and Turkey, but it had a very 
limited kill probability, particularly when faced 
with the MiG-25’s SPS-141 Sirena jammer. 

Bulgarian ‘Foxbats’ were equipped with two 
photo-pods, housed internally in the nose bay. 
The pods were intended for day and night 
photography and used 750-mm and 1000-mm 
lenses. Photography was undertaken at altitudes 
from 6500 to 25000 m (21,325-82,020 ft) and 
airspeeds between 560 and 2800 km/h (304 and 
1,521 kt). 

The ZOR pilots were carefully selected from 
MiG-21R/F-13 pilots. Seven completed their 
‘Foxbat’ conversion in 1982 in the Soviet Union 
and two more were trained locally in the mid- 
1980s using the two-seat MiG-25RU ‘Red 51’ 
with the ZOR commander as flight instructor. 
Each pilot flew between 100 and 120 hours 
annually. One ‘Foxbat’ was lost on 12 April 1984 
during a night sortie in bad weather. The pilot of 
the MiG-25RBT (‘Red 736’) ejected when the 
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Above and below: The Su-25K replaced the MiG-17F in BVVS 
service — note where Bulgaria’s old five-pointed red star 
insignia has been crudely painted out and replaced by the 
new roundel. Each Su-25 squadron also operates two-seat 
Su-25UBKs, of which the BVVS has four. 











Above and below: The MiG-21bis ‘Fishbed-N’ is still the most numerous fighter type in BVVS 
service, with over 70 active with four squadrons. The Baltchik-based aircraft of the 6th 
Iztrebitelna Aviobasa have long worn a base badge (above) depicting a MiG-21 anda seagull 
over a rising sun, as Baltchik is Bulgaria’s most easterly base and lies on the coast. 

















Bulgaria’s reconnaissance-tasked MiG-21Rs (above) operated 
with the Dobritch-based 26th RAP, until the last three (of six) 
aircraft were retired in 1995. To cover this gap, a few MiG-21MFs 
were modified to carry the MiG-21R’s camera pod, 
necessitating the removal of their GSh-23L cannon (below). 
These modified aircraft are known as MiG-21MFRs. 





Right and below right: 
MiG-21US/UMs have 
been in service since 
1968 and all are now 

allocated among the 
front-line MiG-21 units. 


Below: The surviving 
MiG-21MF ‘Fishbed-Ks’ 
serve as ground attack 
aircraft (| with some 


= — — 
reconnaissance- =— —_— 
Soe 


capable MiG-21MFRs) —_——— 
at Dobritch. — 
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aircraft ran out of fuel after losing any possibility 
of landing due to thick fog and inoperative radio 
navigational aids. 


‘Fitters’ and ‘Hinds’ 

PVOiVVS reconnaissance/strike assets were 
further strengthened with the introduction of one 
Su-22M-4/UM-3 squadron in September 1984. 
A total of 18 Su-22M-4 and three Su-22M-3 
two-seat combat trainers was delivered to replace 
the MiG-17s of the 2/26 RAE, 26th RAP, at 
Tolbukhin air base (renamed Dobritch in 1990). 
The Su-22M-4 can use a wide range of guided 
air-to-surface missiles and unguided weapons, as 
well as the KKR photo/Elint reconnaissance pod. 

The PVOiVVS helicopter fleet re-equipped 
and expanded its inventory in the late 1970s and 
early 1980s. The Plovdiv-based 44th VAP 
received its first four Mil Mi-24D ‘Hind-D’ 
attack helicopters in June 1979. The ‘Hinds’ were 
grouped in the newly-established EOP (Eskadrila 
za Ogneva Poddrazhka — Fire Support Squadron). 
In 1980, the 44th VAP moved to nearby Krumovo 
AB, a former reserve airfield, but the EOP was 
moved to another reserve airfield at Stara Zagora 
in central southern Bulgaria. This squadron 
formed the nucleus of the youngest PVOiVVS 
flying unit, the 13th VPBV (Vertoleten Polk 
Boyni Vertoleti — Helicopter Regiment of Combat 
Helicopters), which was formally established on 
13 August 1983. Two years later the 13th VPBV 
reached its full strength of 44 ‘Hinds’, comprising 
38 Mi-24D ‘Hind-Ds’ and six more potent 
Mi-24V ‘Hind-Es’, distributed between two 
squadrons. The ‘Hind’ attrition rate was extremely 
low. In their 18-year service career only one 
Mi-24D has been lost, in a non-fatal crash, in 
January 1996. Each of the EOPs of the 13th 
VPBV consisted of five four-aircraft zvena 
(flights), for a total of 20 ‘Hinds’ plus two more 
in the EOP’s command section. 

When the ‘Hinds’ entered service in early 
1980s, Soviet instructor pilots, mostly Afghan 
veterans, came with them. Initially, a number of 
young fighter and fighter-bomber pilots converted 
to form the nucleus of the ‘Hind’ crews. Since 
the mid-1980s, helicopter pilots have been 
trained at the Higher People’s Air Force School 
at Dolna Metropolya, but made their helicopter 
conversions with the 44th VAP, at Krumovo. 
After a 40-hour Mi-2 course they go to Stara 
Zagora to convert to the Mi-24. The young 
pilots fly for four or five years as weapons opera- 
tors before their promotion to pilots enables them 
to fly from the commander’s (rear) cockpit. 

In October 1985 the 44th VAP began to 
replace its 20 surviving Mi-4s with the Mi-17 — 
the most advanced export ‘Hip’ version, with 
1,950-shp (1455-kW) Isotov TV3-117MT 
turboshafts. Nineteen ‘Hip-Hs’ were eventually 
delivered, most equipped with pylons for six 
UV-32-57 rocket pods and wearing the standard 
Soviet-style sand-and-stone camouflage. Several 
unarmed examples were delivered in the early 
1990s and they now wear an overall white finish. 

The former ‘Hound’ and ‘Hoplite’ pilots of the 
44th VAP rapidly converted to the new ‘Hips’, 
training for a wide range of front-line tasks 
including combat SAR, armed assault transport 
and aerial minelaying. Today, ‘Hips’ stand 
constant SAR alert at Krumovo, covering western 
and central Bulgaria. SAR service over the eastern 
part of the country and the Black Sea national 
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zone is provided by the Varna-based Independent 
Naval Helicopter Squadron, equipped with 
Mi-14PL/BTs. During exercises and live air-to-air 
missile firings at the Shabla Range, on the Black 
Sea, a SAR-tasked ‘Hip’ is deployed on a temporary 
basis to Ravnetz or Baltchik ABs. 

The sole PVOiVVS fixed-wing transport unit, 
the 16th TrAP, replaced its six surviving Il-14s 
with the An-26 ‘Curl’, in 1984-85. A total of five 
An-26s was eventually delivered, joining the 
three An-24RVs. The VIP flight of the 16th 
TrAP also received new aircraft: in 1975 a Yak-40, 
and in 1982 a Tu-134B-3. 

In January 1985 the first Let L410UVP STOL 
aircraft arrived, filling the gap caused by the 
retirement in early 1980s of the utility fleet of 
about 10 An-14s, L-200s and An-2s. The aircraft 
was soon used for paradropping, transport and 
multi-engine training. Five new L-410UVPs and 
L-410UVP-Es were delivered between 1985 and 
1990. Two more second-hand ex-Russian (probably 
ex-Aeroflot) L-410UVPs were delivered in 1991 
in exchange for one An-24RV. The L-410UVP/ 
UVP-Es were delivered in two versions, passenger 
and passenger/cargo, the latter featuring a large 
cargo door also used for paradropping. 


Su-25s and MiG-29s arrive 

The 40-plus MiG-17s of the 22nd IBAP were 
kept busy until 1988 when the type was finally 
replaced by the Sukhoi Su-25K. The first 
squadron of the 22nd IBAP, 1/22 IBAE, received 
18 Su-25Ks in September and October 1986 and 
began flying operations on 23 October. The second 
squadron, 2/22 IBAE, converted in 1987-88. A 
total of 36 Su-25Ks and four Su-25UBK trainers 
was delivered. One single-seater was lost in a fatal 
crash during a bombing training sortie on 17 
April 1989 while one Su-25UBK suffered an 
unintentional ejection while taxiing out for a 
mission in 1993. The instructor pilot, in the rear 
seat, was unhurt. Prior to the arrival in 1988 of 
the four two-seaters, initial Su-25 conversion was 
accomplished using the single-seaters. For instru- 
ment training and standardisation the 22nd IBAP 
retained approximately six MiG-15UTIs until 
1989. After their withdrawal from service, the 
unit’s MiG-17s were stored at Bezmer AB until 
early 1993, when under the terms of the 
CFE Treaty they were scrapped. 

The next ‘fourth-generation’ combat aircraft, 
the MiG-29 ‘Fulcrum’, entered service in 1989. 
With their powerful look-down/shoot-down 
NO-19 Sapfir-29 radar, R-27R/T (AA-10 
‘Alamo’) SARH/IR medium-range and R-73 
(AA-11 ‘Archer’) short-range air-to-air missiles, 
as well as the powerful and highly accurate GSh- 
30-1 30-mm cannon, they launched the BVVS 
into the era of the latest, highly-agile air superiori- 
ty fighters. The first two aircraft delivered on 15 
June were two-seat MiG-29UB combat trainers, 
coded ‘White 01’ and ‘White 02’. The 
PVOiVVS became the fourth ‘Fulcrum’ operator 
in the Warsaw Pact. Deliveries comprised 18 single- 
seat aircraft of the basic Eastern European standard 
‘Fulcrum-A’ export version and four MiG-29UB 
‘Fulcrum-B’ combat trainers. The ‘Fulcrums’ 
replaced 18 MiG-21PFMs and four MiG- 
21U/USs of the fst Eskadrila, 15th IAB, based at 
Ravnetz near the Black Sea coast — the Bulgarian 
air base nearest to the Turkish border, and at that 
time still the frontier of the Cold War. Twelve 
PVOIVVS pilots underwent their conversion in 


late 1988 at Lougovoye AB, Kyrgyzstan, but the 
rest trained in Bulgaria, in late 1989. 

In Bulgarian service the MiG-29 received a 
new locally-designed advanced processing system 
for its Tester flight data recorder (FDR). The 
Control-N system made the data recorded by the 
Tester system available for post-flight debriefs. 
The computerised FDR system designed by a 
pilot and engineers from Ravnetz AB in the early 
1990s provides downloading, storage, processing 
and analysis of 60 analog and 40 digital parameters, 
all recorded during any mission by the Tester 
FDR. Full 3-D dynamic flight visualisation and 
cockpit instruments/controls graphics make a 
complete reproduction of the flight profile and 
pilot actions possible, which is ideal for training 
purposes. In September 1994 one MiG-29 was 
lost during aerobatic training, killing the base 
commanding officer. The investigation into this 
crash took only two days, using the data retrieved 
from the Control-N system. The system also pro- 
vides automatic cataloguing of flight data for 
every flight of every pilot throughout his MiG-29 
career, along with monitoring the technical con- 
dition of every airframe and engine throughout 
their service lives. The Control-N was later mod- 
ified for BVVS Su-22s and Su-25s, which are also 
equipped with the Tester FDR. 

Due to its very positive initial operational 
experience with the MiG-29, the PVOiVVS was 
expected to acquire one more ‘Fulcrum’ 
squadron of 18-20 aircraft, in 1990-91. These 
aircraft would have entered service with the 
Graph Ignatievo-based 19th IAP, but the deal 
never materialised due to the vast changes in the 
political situation from late 1989 onwards. The 
fall of the Communist regimes in all Soviet satellites 
throughout Europe, and the break-up of the 
Warsaw Pact on 31 March 1991, halted discussions 
on further MiG-29 deliveries. 

The substantial cuts in the 1991-1993 defence 
budgets effectively stopped any thoughts of new 
defence equipment acquisitions, although in 
1990, immediately prior to the dissolution of the 
Warsaw Pact, the then-Soviet Union handed 
over a free military aid package comprising 36 
second-hand MiG-21bis fighters. This raised the 
total number of ‘Fishbeds’ delivered to Bulgaria 
since 1963 to 229 aircraft. Seventeen MiG-21s 
were lost in fatal accidents between 1963 and 
1998, and the total number of BVVS ‘Fishbed’ 
losses is 36 (the most recent loss being a 26th 
RAB MiG-21MF, which occurred in July 1998.) 


Organisation in the early 1990s 

In 1991-92 the PVOiVVS was still organised 
and optimised to operate as a Soviet-style air arm. 
The BVVS consisted of three major front-line 
units; two air defence divisions, the 1st DPVO 
and the 2nd DPVO (headquartered in Sofia and 
Yambol, respectively); and one composite avia- 
tion corps, the 10th SAC (headquartered in Plov- 
div in southern Bulgaria). Each of the DPVOs 
controlled one fighter regiment with two 
squadrons each and several air defence (surface- 
to-air missile) and radar surveillance brigades. 

The 18th IAP of the 1st DPVO headquartered 
at Dobroslavtzi near Sofia had a strength of about 
35 MiG-23MF/ML/MLD/UBs operating from 
two air bases — Dobroslavtzi, where 1/18 IAE 
was based, and Gabrovnitza, home of 2/18 IAE. 
The 15th IAP of the 2nd DPVO operated 18 
MiG-29s and four MiG-29UBs, allocated to 1/15 


Eighteen Su-22M4 ‘Fitter-Ks’ remain on charge with 2/26 
Eskadrila, at Dobritch, despite attempts to dispose of most of 
them during 1997. The ‘Fitter-Ks’, delivered to the 26th RAP in 
1984, can carry the KKR podded reconnaissance system 
(above). Operating alongside them are three two-seat 





Su-22UM-3s (below). BVVS ‘Fitter’ serviceability is low. 





Below: Bulgaria’s ‘Hinds’ 
wear a variety of colour 
schemes, most applied after 
overhaul in different countries. 
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Although lacking its own aircraft industry 
since 1956, Bulgaria has developed a solid 
jet maintenance base, represented today by 
three repair and overhaul centres. The 
foremost is the Plovdiv-based VRZ ‘Georgy 
Benkovski’, one of the largest and most 
modern East European aircraft overhaul 
facilities, carrying out work on fighters, 
helicopters, jet engines and avionics. The 
other two centres, which together with the 
VRZ ‘Georgy Benkovski’ form the aviation 
element of the Ministry of Defence- 
controlled TEREM enterprise, are the 
Dobritch-based VRZ ‘Khan Asparukh’, 
working on the MiG-21MF/UM, L-29 and 
L-39ZA, and the Sofia-based VRZ ‘Letetz’, 
working on Mi-2, Mi-8/17 and Mi-24 
helicopters. The VRZ ‘Georgy Benkovski’ 
specialises in the main overhaul of 
MiG-21bis, MiG-23BN/MF/ML/MLD/UB and 
Su-25UB/UBK fighters and their 
powerplants, and has recently completed its 
preparation for overhaul work on the MiG-29 
and its RD-33 turbofan engine. 





The complex and demanding ‘Flogger’ 
airframe/engine overhaul work placed the 
company at the leading edge of this 
business in East Europe in the mid-1980s. 
As a result, many foreign MiG-23 operators 
including Libya, Algeria, Poland and 
Czechoslovakia sent their aircraft to Bulgaria 
for depot-level maintenance. After the 
dissolution of the Warsaw Pact, the regular 
flow of Czech and Polish aircraft dried up 
and UN embargoes halted the overhauls on 
the Libyan ‘Flogger’ fleet. The only foreign 
customers in 1995-1997 were Romania, 
which used the facility to overhaul several 
MiG-23UBs, and Slovakia, for work on the 
RD-95Sh turbojets of its Su-25K fleet. Lack 
of work from foreign customers forced the 
company to slow its activity and to 
concentrate on maintenance, modernisation 
and extension of the service life of the 
ageing BVVS fighter fleet. 

The company was mentioned in 1993-94 
as a possible upgrader of part of the 
70-strong BVVS MiG-21bis fleet, using its 


expertise and upgrade kits supplied by MiG 
MAPO (Mikoyan). The first offer by the 
Mikoyan OKB came in mid-1993 but there 
are no signs yet that the BVVS will initiate 
even a limited-scale upgrade of its ‘Fishbed- 
Ns’. High-ranking Ministry of Defence 
officials were lobbying strongly in 1993 and 
1994 for a contract to upgrade two or three 
BVVS MiG-21bis to serve as technology 
demonstrators, which would then be used 
for evaluation. The $1 million+ MiG-21-93 
upgrade package, offered by Mikoyan, 
featured the Phazotron Kopyo compact 
multi-mode radar, permitting use of the R-77 
(AA-12 ‘Adder') medium-range active radar- 
homing AAM in addition to the helmet- 
designated R-73 short-range AAM and a 
wide range of air-to-surface guided 
weapons, including the Kh-31 ARM, 
BVP-26 chaff/flare dispenser, new RWR, 
HUD and a redesigned canopy with a single- 
piece windshield. 

Funding restrictions, and doubts about 
the upgrade’s potential success in the 
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Above and below: The Mi-24 ‘Hind’ is the core of Bulgarian 
frontal aviation, with 38 ‘Hind-Ds’ delivered between 1979 and 
1985 followed by six Mi-24V ‘Hind-Es’. All the ‘Hinds’ are 
operated from Stara Zagora as part of the 23rd VBBV. 
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minds of senior BVVS and Ministry of 
Defence officials, prompted the air force to 
refuse to launch the programme, although 
Mikoyan officials have promised to bring 
other MiG-21 upgrade customers (mainly 
Middle East nations) to VRZ ‘Georgy 
Benkovski' in the future. IAI and Elbit also 
offered their ‘Fishbed’ upgrade packages to 
the BVVS, but the two Israeli companies 
had not been able to attract any firm 
Bulgarian interest by early 1998. 

The only successful 'Fishbed’ upgrade 
programme of the mid-1990s was 
undertaken by the BVVS's own engineering 
team which, in 1995/96, converted several 
MiG-21MFs to reconnaissance 
configuration. After the withdrawal, in late 
1995, of the last three MiG-21Rs of the 26th 
RAP, a limited number of 1/26 IAE 
MiG-21MFs were fitted with the MiG-21R's 
underfuselage pods. This necessitated 
substantial rewiring, integration of the pod 
controls in the cockpit and removal of the 
aircraft's GSh-23 ventral gun pack. 
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IAE at Ravnetz, as well as 18 MiG-21bis and four 
MiG-21UMs of 2/15 IAE at Baltchik. The ZRV 
(SAM Forces) brigades of the 1st and the 2nd 
DPVOs controlled units armed with the S-75 
Dvina/Volkhov (SA-2), S-125 Neva (SA-3), 
S-200 Vega (SA-5) and S-300 (SA-10) SAMs. 

Until 1991, the 10th SAC controlled two 
fighter regiments (the 19th IAP at Graph Ignatievo 
with about 40 MiG-21bis/UMs, and the 21st 
IAP at Uzundjovo with 40 MiG-21M/MF/ 
PF/US), two fighter-bomber regiments (the 22nd 
IBAP at Bezmer with 35 Su-25Ks and four 
Su-25UBKs, and 25th IBAP at Sadovo with 30-plus 
MiG-23BN/UBs), one reconnaissance regiment 
(the 26th RAP at Dobritch with 18 Su-22M4s, 
three Su-22UM3s, 13 MiG-21MF/F-13s, three 
MiG-21Rs and four MiG-21UMs), one helicopter 
regiment (the 44th VAP at Krumovo with 19 
Mi-17s, seven Mi-8s and 14 Mi-2s), and one 
attack helicopter regiment (the 13th VPBV at 
Stara Zagora, with 44 Mi-24D/Vs). 

The VVVU (Higher Air Force School) head- 
quartered at Dolana Metropolya controlled one 
training/combat regiment (the 2nd UBAP at 
Kamenetz AB, equipped-with 35 L-39ZAs and, 
until 1992, 20 MiG-21PFM/US/UMs), one 
training regiment (thé Ist UAP) and one inde- 
pendent squadron (the 3rd°OUAE), all equipped 
with more than 80 L-29s. 

From 1992 to 1995, the 16th TrAP, the sole 
BVVS fixed-wing transport unit, operated a 
number of An-26s, two or three An-24s, one 
An-30, five to seven L-410UVPs, two Tu-134s 
and one Yak-40. In May 1993 the unit was 
moved from Dobroslavtzi to the nearby Sofia 
Airport, also known as Vrazhdebna Air Base. 


Post-Soviet changes 

The immediate results of the easing of tensions 
with Turkey and Greece, and the rapidly deterio- 
rating economic situation, were reflected by the 
large cuts in the 1991-1992 defence budgets. The 
air force suffered first from a fuel shortage, then 
the Soviet (or Russian and Ukrainian) design 
bureaux and manufacturers increased the prices of 
their engineering services and spare parts many 
times over — and requested payment in hard 
currency only. Despite severe maintenance problems 
and the low flying hours (about 60 per annum for 
the average fighter pilot), the BVVS attrition rate 
for the period from 1992 to 1997 was acceptably 
low. There were three fatal accidents involving 
one MiG-21UM, MiG-21bis and MiG-29 and 
three non-fatal incidents with a MiG-23BN, 
MiG-21MF and Mi-24D. 

The first victims of the inevitable cuts within 
the BVVS strength were the three MiG-25s. 
They were grounded in late 1991 by their 
extremely high operational costs and the disap- 
pearance of their original ‘tasking agency’ — the 
Warsaw Pact Supreme Command. The two 
MiG-25RBTs and the single MiG-25RU were 
returned to Russia in May 1992 in exchange for 
five second-hand MiG-23MLDs, delivered to the 
18th IAP. This transfer was the first such event 
reported to the Bulgarian section of the UN 
General Assembly’s Register of Conventional 
Arms (in January 1994). 

In September 1991 the Uzundzhovo-based 
21st IAP was disbanded, but the airfield remained 
active and was used to house the third component 
squadron of the 19th IAP, 3/19 IAE, equipped 
with about 20 MiG-21bis/UMs. The air arm also 
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suffered from the limitations imposed by the 
Conventional Forces in Europe (CFE) Treaty, 
agreed and signed during the last days of the 
Warsaw Pact and the Cold War. The Treaty 
required Bulgaria to phase out 152 front-line air- 
craft. These reductions were completed on 8 
November 1995 when the CFE-required level of 
235 front-line combat aircraft was reached and 
confirmed by a Western inspection group which 
visited Graph Ignatievo AB. Withdrawn from use 
were large numbers of still-flyable MiG-17s and 
MiG-21PF/PFM/R/M/MFs and even a few 
MiG-23MF/BNs. The MiG-17s were scrapped 
at Bezmer AB, while the entire fleet of 100-plus 
retired MiG-21s was gathered for scrapping at 
Graph Ignatieyo AB. 

“The CFE Treaty limits the number of BVVS 
combat helicopters to 67, thus providing space 
for expansion from the current level of 44, some- 
thing that has proved unlikely in present times of 
reduced budgets. In 1995 Russia offered a mili- 
tary aid package, comprising 100 T-72 MBTs, 
100 BMP-1 IFVs and 12 Mi-24D combat heli- 
copters. The tanks and the combat vehicles were 
delivered by mid-1996, but the “‘Hind-Ds’ were 
rejected following close inspection, which revealed 
their extremely poor technical condition and low 
remaining service life. The estimated cost for the 
overhaul of these 12 helicopters was $10 million, 
which the Bulgarian Ministry of Defence could 
not afford. In early 1995 the BVVS received 34 
engines for the MiG-21, MiG-23 and Su-22M4, 
from ex-East German stocks. 


Overhauling the modern air force 

The first steps towards reorganisation into a 
modern, independent and flexible Western-style 
air force were made in 1992, under the leadership 
of the new C-in-C Lieutenant General Mikho 
Mikhov, who in June 1997 was appointed Chief 
of the General Staff of the Bulgarian Armed 
Forces. The first reforming step saw the service 
renamed as the Voennovazhdushni Sili (abbrevi- 
ated as VVS), or more accurately Bulgarski VVS 
(Bulgarian air force). A new national marking was 
adopted, along with a new emblem and flag of 
the air arm, new style flying suits, unit badges and 
names. The previous small white, green and red 
roundel, superimposed on the centre of a Soviet- 
style five-pointed red star, was replaced by a large 
roundel of the Bulgarian national colours. 

In early 1993 the BVVS C-in-C announced 
the new roles of the air arm in accordance with 
the new independent and pro-European foreign 
policy of the country. The peacetime roles of the 
20,000-strong BVVS were described as follows: 
air trafic control and air policing; search and rescue; 
medevac, casevac and emergency liaison. The 
wartime roles are: air defence of the national 
industrial and urban assets; air reconnaissance; 
close air support of the army units; battlefield 
co-operation with the land forces and the navy; 
and special operations support. 

The next important step of the BVVS reform 
was the introduction of a new air base structure, 
close to that adopted by the US and Turkish Air 
Forces, to replace the regimental organisation 
used for more than 45 years. Each regiment (and 
in some cases even a separate squadron) when 
operating from a single airfield now constitutes an 
‘independent air base’, which usually comprises 
several eskadrili (squadrons). These are divided 
into one or two flying squadrons, a maintenance 


squadron (incorporating all ground crew necessary 
to support day-to-day flying operations, technical 
inspection and aircraft battle damage repair), a 
radio/ground aids squadron and a logistics 
squadron. This transformation was undertaken in 
September 1994 when the newly-formed air 
bases received new unit identification numbers. 
Single-digit numbers were assigned to the fighter 
bases while the strike/reconnaissance squadrons 
were assigned two-digit base numbers. Three of 
the latter retained their previous regimental number, 
as it was compatible with the new system. The 
training bases also joined the 1x series. 

Two years later, in 1996, the next step 
followed, beginning with the disbandment of the 
existing air defence divisions and the composite 
air corps. In their place were formed the CPVO 
(Corpus PVO — Air Defence Corps) and the CTA 
(Corpus Takticheska Aviatzia — Tactical Aviation 
Corps). The CPVO (HQ Sofia) incorporated all 
existing air defence assets — fighter bases, SAM 
and early warning radar brigades — while the CTA 
(HQ Plovdiv) incorporated all reconnaissance, 
strike and utility air assets. The third major BVVS 
unit is the Dolna Metropolya-headquartered 
VVVU, the Higher Air Force School. 

In 1995-96 the Sukhoi OKB offered to sell, or 
lease at favourable terms against a barter payment, 
a squadron of 10-12 Su-25TK attack aircraft to 
replace the MiG-23BN fleet and to upgrade the 
existing Su-25K fleet, but the offer was declined. 

In early 1997 MiG MAPO aggressively pushed 
for the sale of 14 MiG-29SM multi-role fighters 
and the establishment of a joint MiG-21/23/29 
upgrade/overhaul centre in co-operation with 
VRZ ‘Georgy Benkovski’. The 14 MiG-29SMs, plus 
spares and weapons, were offered for $450 million. 
It was intended that credit for the deal would be 
underwritten by the Russian government. This 
never materialised, as Bulgaria’s new pro-Western 
government, formed after the April 1997 general 
elections, declined MiG MAPO’s offer in early 
June. Newly-appointed President Peter Stoyanov 
described the deal as an “unsuitable venture” for 
economic and political reasons. Officials from the 
Ministry of Defence announced in mid-1997 that 
the country will be looking for Western-made 
combat and transport aircraft, and other defence 
hardware at favourable terms. The first attempt at 
introducing Western aircraft — two C-130Bs, 
offered by the US government under the FMS 
programme — failed due to the refusal of the 
then-Socialist-led government in mid-1994. 


Open Skies 

The most successful BVVS modernisation 
programme in recent years has been directly 
linked with the Bulgaria’s participation in the 
international air observation effort — the Open 
Skies Treaty. In 1994, as a signatory ‘to the 
Treaty, Bulgaria undertook the modernisation of 
the sole BVVS An-30 photo-ship (“Red 055’), 
originally delivered to the 16th TrAP in 1975. 
The aircraft underwent an extensive equipment 
upgrade including removal of its original Soviet- 
made AFA-series camera suite. It was replaced by 
a Leika RC-30 vertical-mounted framing camera 
and a Vinten 300B panoramic camera, controlled 
by the Air Surveillance Control Tool (ASCOT) 
precise digital control and annotation system, 
working in conjunction with a Trimble GPS and 
the KNS-80 INS. The RC-30 is mounted on a 
gyro-stabilised platform. 
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The BVVS transport helicopter fleet is almost entirely 
comprised of Mi-8 and Mi-17 ‘Hips’, with a dwindling number 
of Mi-2s. Seven Mi-8T ‘Hip-Cs’ (above) were delivered in 1970, 
along with one VIP Mi-8S (below). These were joined, from 
1985 onwards, by 19 Mi-17/Mi-8MTV ‘Hip-Hs’ (above right). A 
revised dark green camouflage scheme was applied to some 
of these aircraft, at the ARZ ‘Letetz’ facility, during 1997, while 
others wear an all-white scheme (below right). 





Most of the Let 410s in service with the 16th TAP wear the 
standard smart BVVS transport colour scheme (above), but 
two are painted in Slovak-style tactical camouflage (below). 
The ex-Russian examples still retain their original white-and- 
red scheme (below left). Since its introduction into service, 
the Let 410 has gained a reputation as a reliable and easy-to- 
fly aircraft and is popular among pilots. 





Above: Bulgaria’s ageing Mi-2Ts are overdue for replacement 
and only a single squadron, 3/24 Eskadrila of the 24th 
Vertoletna Aviobasa at Krumovo, remains active. The future 
of this unit is in doubt as the 14 remaining Mi-2s, which 
entered service in 1973, are been progressively withdrawn 
from service as their airframe hours expire. 
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The ‘Clank’ equipment upgrade, including 
installation of a Bendix colour weather radar in a 
chin radome, cost more than $1 million. In early 
1997, the aircraft underwent a $350,000 main 
overhaul at Antonov Overhaul Facility at Kiev- 
Zhuliany. The Open Skies Treaty permits Bulgaria 
four observation missions annually, but in the first 
three years of operation it could only fulfil 75 per 
cent of this quota. Bulgaria will carry out flights 
over Turkey, Greece and Italy and will host 
observation missions of Turkish, Greek and 
Romanian aircraft. A 10-km (6.2-mile) wide 
exclusion strip runs along the borders with 
Yugoslavia and Macedonia. 


Inspection missions 
The missions over countries of interest start 
from airfields strictly designated by the Treaty. 


These are Sofia and Bourgas in Bulgaria, Elefsis’ 


and Thessaloniki in Greece, and Eskisehir and 
Diyarbakir in Turkey. The maximum range of a 
single mission must not exceed 1000 km (621 miles) 
over Turkey, 660 km (410 miles) over Bulgaria 
and 900 km (560 miles) — or 1100 km (683 miles) 
when including the islands — over Greece. Nor 
must a single mission last more than 96 hours, 
with an additional 24 hours allowed if the over- 
flown country decides to inspect the aircraft’s 
observation equipment. Open Skies limits the res- 
olution of cameras to 0.30 m (0.98 ft), which itself 
depends on the mission altitude. An-30 flight 
tests revealed that the required resolution is 
reached at 2000 m (6,560 ft) above ground level. 
The second stage of the An-30 modernisation 
calls for the addition of an IR line-scanner and 
video system, but this depends on the funding 
available by 2000. 

In 1994/95 the BVVS began to equip its trans- 
port, fixed- and rotary-wing fleets, and later the 
fighters, with Becker Avionics ATC 2000-(2)-R 
transponders. The BVVS took part in its first 
international air exercise, Co-operative Partner 
96, held under NATO’s Partnership for Peace 
(PfP) programme in July 1996, in Hungary. 
Bulgaria was represented by a single An-26, and 
senior BVVS officers participated in the joint staff 
planning of the day-to-day operations. In 1998 
the BVVS began to upgrade the facilities at its three 
best-equipped airfields — Graph Ignatievo, followed 
by Kamenetz and Bezmer. This will involve the 
addition of NATO-standard radio- and ground- 
aids, communications and servicing equipment, to 
ensure interoperability with NATO air assets and 
to allow Bulgaria to host a PfP air exercise in the 
‘Co-operative Chance’ series in 2000 or 2001. 
The number of BVVS officers, trained in European 
and US military academies, will also be increased 
significantly. 

In 1998 the BVVS took part in four PfP live air 
exercises. The largest of these was ‘Co-operative 
Key’, held in July in Turkey. It involved one Su-25K 
and one Su-25UBK, one Mi-17 transport/ 
SAR helicopter and one An-24RV. Co-operative 
Chance ’98 held in July, in Slovakia, involved a pair 
of MiG-21bis from the 3rd IAB and a supporting 
An-24RYV. In mid-1998 the BVVS formed a 
composite squadron for participation in future 
UN-led peacekeeping missions. It comprises 
three An-24/26 transports, four Mi-17 transport/ 
SAR helicopters and four Mi-24 attack heli- 
copters. 

In mid-1997 the BVVS funding crisis reached 
its lowest point, as the high rate of inflation of 


U2 


late 1996 and early 1997 severely cut back the 
funding available for day-to-day operations. In 
order to rationalise its structure and to cut down 
the operating costs, the new C-in-C, Lieutenant 
General Stephan Popov, announced in August 
1997 that four air bases would be closed by 
September 1999 and the air arm’s 20,000-strong 
manpower would be cut by 10 per cent. Shortage 
of funds for maintenance placed about 80 (front- 
line) aircraft in long-term storage. The number of 
active pilots was also cut as their flying time has 
fallen below the minimum safety level of 60 
hours in the previous three years. The strength of 
the ground-based air defence units was cut back, 
too, as about 60 SA-2 SAMs plus a large number 
of launchers were scrapped in late 1997. 

The bases designated for gradual closure are 
Gabrovnitza (MiG-23ML, known after the 1994 
reform as the 2nd IAB) and Baltchik (6th IAB, 
MiG-21bis) — both controlled by the CPVO — 
Uzundzhovo (21st IBAB, MiG-21bis ) controlled 
by the CTA, and Shtraklevo (11th UAB, L-29 ) 
controlled by the VVVU. No further bases are 
eyed for closure until 2000. The four bases in the 
first wave will cease active operations by the end 
of 1998 and be maintained in reserve status. 

In September 1997 the Bulgarian MoD suddenly 
announced its intention to sell part (up to 14) of 
the BVVS’s 21-strong Su-22 fleet to an unspecified 
Third World customer. This was attributed to the 
high costs of ‘Fitter’ maintenance and overhauls, 
undertaken in Belarus, which had led to severe 
serviceability problems. The BVVS, however, 
opposed the sale and blocked it when it became 
clear that the price offered by the (unidentified) 
customer for an unserviceable Su-22M-4 was 
only US $1.2-1.5 million. This price was 
described by the BVVS C-in-C as “too low and 
far from enough to cover the $800,000 cost of a 
main overhaul for the remaining BVVS Su-22s.” 
Meanwhile, the BVVS aviation engineering 
department improved ‘Fitter’ serviceability by 
extending the time between overhaul of part of 
the Su-22 fleet, thus doubling the number of the 
serviceable aircraft. 


Future plans 

The re-equipment of the fighter fleet is now 
planned for 2001 to 2015, beginning with the 
replacement of the 70-strong MiG-21bis and 50- 
strong MiG-23MF/ML/BN fleets. BVVS and 
MoD officials stated in mid-1997 that the choice 
of future fighter types would depend on Bulgaria’s 
timescale for joining NATO. The draft requirement 
list for the BVVS’s future multi-role fighter type 
calls for NATO compatibility above all else; the 
same will be true for the fixed- and rotary-wing 
support fleets, as well as for the ground-based air 
defence and CI systems. 

The lack of a justifiable and economically- 
supportable national defence policy between 
1990 and 1997 hindered the choice between the 
large-scale upgrade of the existing MiG-21/23 
inventory and the acquisition of a new combat 
aircraft type. The US and European fighter manu- 
facturers were thus prevented from offering their 
products to Bulgaria, as they did to Hungary, 
the Czech Republic and Poland. The stringent 
economic conditions imposed on Bulgaria by the 
International Monetary Fund make any large- 
scale aircraft acquisition unlikely until at least 
2003-2005. There is a possibility, however, of 
earlier second-hand deliveries. Senior BVVS 


officials stated in mid-1998 that the main funding 
efforts in the near future will be directed towards 
keeping the MiG-29 and Su-22/25 fleets in ser- 
vice, providing some aircraft upgrades and 
improving training. To restore serviceability 
across the current fleet, which was uniformly 
down to about 50 per cent in mid-1997, the 
BVVS has requested $180 million in funding 
until 2000. In mid-1998 there were serious 
expectations that a spare-parts package would be 
delivered from Russia by the end of the year, or 
in early 1999, to write off half of Russia’s $48 
million trade debt to Bulgaria. This would allow 
the restoration of the full MiG-29 fleet to service 
— half of which is currently grounded. 

Another area that may receive funding priority 
is the modernisation of the fixed- and rotary- 
wing transport fleets, which will be badly needed 
for the expansion of the Bulgaria’s participation 
in UN-led peacekeeping missions. 


Bulgarski Voennovazdushni Sili 





Bulgarski Voennovazdushni Sili HO, Sofia 

16th Transportna Aviohasa (Transport Air Base), Vrazhdebna 

1/16 Eskadrila An-24RV, An-26, An-30, L-410UVP/UVP-E, 
Yak-40, Tu-134A/B-3 


Corpus Protivovazdushna Otbarana (Air Defence Corps) 
HO Sofia, An-2 


1st Iztrebitelna Aviobasa (Fighter Air Base), Dobroslavtzi 
1/1 JAE ‘Nebesni Ritzari’ MiG-23MF/ML/MLD/UB, L-29 
2nd IztrebiteIna Aviobasa, Gabrovnitza 

1/2 AE Eskadrila MiG-23ML/UB, L-29 

3rd IztrebiteIna Aviobasa, Graph Ignatievo 

1/3 Eskadrila iG-21bis/UM, L-29 

2/3 Eskadrila iG-21bis/UM, L-29 

5th Iztrebitelna Aviobasa, Ravnetz 

1/5 Eskadrila iG-29/UB, L-39ZA 

6th IztrebiteIna Aviobasa, Baltchik 

1/6 Eskadrila iG-21bis/UM, L-29 


= 








Corpus Takticheska Aviatzia (Tactical Aviation Corps), 
HO Plovdiv, An-2 


21st Iztrebitelno-Bombardirovachna Aviobasa 
(Fighter-Bomber Air Base), Uzundzhovo 

1/21 Eskadrila MiG-21bis/UM, L-29 

22nd Shturmova Aviobasa (Attack Air Base), Bezmer 
1/22 Eskadrila Su-25K/UBK, L-29 

2/22 Eskadrila Su-25K/UBK 

23rd Vertoletna Aviobasa Boyni Vertolety 

(Helicopter Base of Combat Helicopters), Stara Zagora 
\/23 Eskadrila Mi-24D/V 

2/23 Eskadrila Mi-24D/V 

24th Vertoletna Aviobasa (Helicopter Air Base), Krumovo 


1/24 Eskadrila Mi-17 
2/24 Eskadrila Mi-8 
3/24 Eskadrila Mi-2 


3/24 Eskadrila may soon be disbanded as airframes expire 

25th Iztrebitelno-Bombardirovachna Aviobasa, 
Tcheshnegirovo 

1/25 Eskadrila MiG-23BN/UB, L-39ZA 

2/25 Eskadrila MiG-23BN/UB, L-39ZA 

26th Razuznavatelna Aviobasa (Reconnaissance Air Base), 
Dobritch 
1/26 Eskadrila 
2/26 Eskadrila 





MiG-21MF/UM 
Su-22M-4/UM-3, L-39ZA 





Visshe Voennovazdushno Utchilishte 

(Higher Air Force School) ‘Georgy Benkovski’, 

HO Dolna Metropolya 

Zveno za Motivatzionni Poleti (Air Experience Flight) L-29 


11th Utchebna Aviobasa (Training Air Base), Shtraklevo 
1/11 Eskadrila L-29 

2/11 Eskadrila L-29 

12th Utchebna Aviobasa, Kamenetz 

1/12 Eskadrila L-39ZA 

2/12 Eskadrila L-39ZA 





The post-World War II air training system 
was little-changed from that which had 
been in place for 20 years previously, but 
the introduction of jets brought with it the 
adoption of a Soviet-style training syllabus. 
The disqualification of all World War II-era 
pilots by the Communist regime created an 
urgent need for hundreds of new aircrew. In 
thé early 1950s, initial and basic flying 
training was undertaken on Bulgarian- 
designed Lasarov/DSF Laz-7 piston-engined 
rainers, while advanced training was 
completed on the Yak-9 and later on the 
Yak-11. In 1954 the People’s Flying School, 
operating from two airfields (Telish and 
Dolna Metropolya), began the first jet 
raining course using the newly-constructed 
Kamenetz air base at which a new unit, the 
2nd UBAP (Utchebno-Boen Aviopolk — 
Training-Combat Air Regiment), was 
ormed. The first jets used by the 2nd UBAP 
were 24 Yak-17UTI ‘Magnet’ trainers and 
Yak-23 ‘Flora’ single-seat fighters. In 1957 
hey were replaced by two squadrons of 
approximately 30 MiG-15s and MiG-15UTIs. 
MiG-15s were replaced by MiG-17s in the 
two squadrons of the 2nd UBAP in 1962. 
The Aero L-29 Delfin entered service in 
1964, replacing the Yak-11. Half of the 
90-strong L-29 fleet equipped the 1st UAP 
(Utcheben Aviopolk — Training Air Regiment) 
based at the newly-built Shtraklevo airfield, 
near Rousse. The rest of the L-29s went to 
the Dolna Metropolya-based 3rd UAP. The 

















latter was reorganised into the 3rd OUAE 
(Otdelna Utchebna Aviatzionna Eskadrila — 
Independent Air Training Squadron) 

in 1978. 








The Aero L-39ZA (above) entered service between 1987 and 
1990, with the 2nd UAP at Kamenetz. Thirty-six were delivered 
and one has since been lost. When fitted with the ventral gun 
pack (right) or rocket pods (below), the L-39s can be used for 


basic weapons training. 





BVVS training: past and present 





In the mid-1980s, just prior to the 
introduction of the MiG-21, jet flying totalled 
190-230 hours. After their graduation, non- 
rated young pilots underwent fast-jet 
conversion courses at front-line units. The 
typical career of a fighter or fighter-bomber 
pilot saw him first reaching 3rd Class rating, 
which required one or two years of hard 
work after a nine-month conversion course 
to the current jet type. At this stage the pilot 
was qualified for day missions only. The 
next proficiency level, the 2nd Class rating, 
was achieved three or four years after 
graduation and required about 400 flying 
hours. At this level the pilot was qualified 
for any type of day, and a degree of 
night/bad weather, missions and formation 
flying. The top level, 1st Class rating, was 
achieved five to seven years after 
graduation and required about 500 flying 
hours. The pilot was then qualified to 
perform the entire range of all-weather, 
individual and formation missions required 
by the Combat Training Course of the 
current front-line profile (fighter, fighter- 
bomber or reconnaissance) to which he was 
assigned. 

In 1985 12 MiG-21PFMs and MiG-21UM/ 
US fighters equipped 1/2 UBAE, replacing 
the MiG-17s and MiG-15UTIs. At that time, 
half the student pilots underwent a lead-in 
fighter training course during their last year 
of flying training, while the rest were trained 
as fighter-bomber pilots (on the MiG-17s of 
2/2 UBAE) or as helicopter pilots (with the 
44th VAP and 3rd VPBV). In 1986 2/2 UBAE 
replaced its MiG-15UTIs and MiG-17s with 18 
brand-new Aero L-39ZAs, which were used 


Left: Special scheme L-29s are flown by instructor 
pilots in a Delfin display team that has been in 
existence for 30 years but only appears at air 
shows in Bulgaria. When not flying with the team, 
these aircraft are spread among front-line BVVS 
units for refresher training and other duties. 


for advanced and weaponry training of 
students destined to be future fighter- 
bomber pilots. 

The use of the MiG-21PFM/UM for 
advanced and lead-in fighter training with 
the 2nd UBAP ended in September 1992, 
due to its high operating costs and the age 
of the ‘Fishbed’ fleet. All such training was 
transferred to the L-39ZA. A second batch 
of 18 aircraft was delivered in early 1990s, 
equipping 1/2 Eskadrila, thus raising the 
Bulgarian L-39ZA total to 36. One L-39ZA 
was lost with its crew of two on 2 October 
1990. Since 1991, a number of L-29s and 
L-39ZAs have been detached to the MiG-21/ 
23/29 and Su-22/25 squadrons, to provide 
currency flying for the front-line pilots as 
well as target facilities and weather checks. 

The training syllabus introduced in 1992 
set out 200 flying hours. Student pilots 
would be trained on one jet trainer only 
— either the L-29s of the 1st UAP or the 
L-39ZAs of the 2nd UBAP — throughout their 
15-month-long flying course. The 1997/98 
graduate pilots logged only about 100 hours 
due to lack of funding for a fully-fledged 
flight training programme. 

Economic reasons caused the 
disbandment of the 3rd OUAE in September 
1994. To rationalise the flying training, a 
new unit OZMP (Otdelno Zveno za 
Motivatzionni Poleti — Independent Air 
Experience/Motivation Flight) was formed in 
September 1994 from the ashes of the 3rd 
QUAE, at Dolna Metropolya airfield, and 
began operations in May 1995 using 
Yak-18Ts and Zlin-142s loaned from the 
UPPM (an auxiliary air training organisation 
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of the Ministry of Defence, described 
below). The piston-engined aircraft were 
used in the summer of 1995 to give student 
pilots 20 hours of initial flying experience 
before their L-29 conversion. The results of 
this system have been very positive. This 
led to requirement for up to 10 prop trainers 
for initial and (depending on the evolving 
situation) basic flying training. There were 
expectations that six Yak-18Ts would be 
supplied in early 1996, together with jet 
fighter spare parts, as part of a Russian 
military hardware package to be written-off 
as a part of the $48 million trade debt, owed 
to Bulgaria by Russia. This deal never 
materialised, forcing the BVVS to search for 
more affordable alternatives for its initial and 
basic flying training. 

The last surviving L-29s are expected to 
be phased out in the early 2000s. There are 
some plans to acquire a small number of 
MAPO I-1L lightplanes, assembled in 
Bulgaria by the Plovdiv-based Aviotechnica 
company, but this will depend on the 
available financial resources in 1998 and 
1999. For initial and basic flying training, 
Aviotechnica also offered locally-assembled 
MAPO II-103 piston trainers/liaison aircraft. 
At present ZMP uses a dozen L-29s for air 
experience flying. Since the end of the Mi-2 
fleet's service life is in sight, a new light 
multi-purpose helicopter will also be needed 
by the end of this decade. Bell was the 
most active competitor in this field. By mid- 
1998 it had offered up to 10 Model 206B-3 
training helicopters at $700,000 each, but 
the Bulgarian MoD had to delay any 
decision due to a lack of funding. 

















Above: The BVVS still has approximately 
70 L-29s in service. Though they have 
been in use since 1965, the L-29 Delfins 
today still undertake basic, advanced and 
weapons training plus fast-jet refresher 
and instrument training duties. 
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Bulgarian naval aviation dates to November 
1917, when the country was actively involved in 
World War I as the strongest German ally in the 
Balkans. A naval air company, based at the 
German-built naval air station of Tchaika (on the 
shore of Lake Varna), was initially equipped with 
four Friedrichshafen FF-33 reconnaissance/ 
bombers and a single Rumpler 6.B-I naval fighter. 
The aircraft took part in several anti-shipping 
operations and bombing raids against land targets 
during the last year of the war. By 1918 the 
Bulgarian Navy operated a fleet of eight aircraft 
and controlled two naval air stations. The post- 
World War I Paris Peace Treaty forced Bulgaria 
to destroy all its combat aircraft, including those 
in the naval inventory, together with their 
weapons and mission equipment. 

In late 1941 naval aviation was reborn at 
Tchaika, which at that time was again being 
actively used by the German Navy. The first 
aircraft of Bulgaria’s newly-established 161st VY 
(Vodosamoletno Yato — naval floatplane squadron) 
were four Heinkel He 42 and He 60 floatplanes, 
utilised for training the first cadre of naval aviators. 
In early 1943 the aircrews converted to the Arado 
Ar 196A-3 reconnaissance/ASW floatplane, 12 
examples of which were eventually delivered. 
The 161st VY existed until 1951, when it was 
reformed into an independent naval regiment, 
controlled by the air force. It disbanded in 1957. 


Modern rebirth 


The formal restoration of Bulgarian naval aviation 
took place in October 1959 with the establish- 
ment of the OPLEV-VMF (Otdelna Protivolo- 
datchna Eskadrila na VMF — Independent ASW 
Squadron of the Navy). Initial helicopter training 
was conducted at Vrazhdebna AB, where the 
Helicopter Squadron (2nd Eskadrila) of the 16th 
TrAP was based — the sole BVVS rotary-wing 
unit. This squadron provided the first Mi-4s for 
Bulgarian naval aviation as well as the first three 
aircrews. In 1961 the OPLEV-VMF received 
three more Mi-4s, and was relocated to Tchaika 
Air Station and transferred to the control of the 
(BVMF — Bulgarsky Voenno-Morsky Flot — 
Bulgarian Navy Headquarters). The main tasks 
were ASW and maritime reconnaissance. In 1964 
and 1965 the squadron was re-equipped with six 
Mi-4Ms — the dedicated shore-based ASW variant 
of the ‘Hound’. Two Mi-4s were lost in service 
with the OPLEV. 

The piston-engined ‘Hounds’ were replaced by 
the twin-turbine Mil Mi-14PL ‘Haze-A’ in 
autumn 1979. Bulgaria’s first Mi-14PL batch 
comprised six aircraft delivered in 1979 and 1980. 
The Mi-14PL ‘Haze-A’ was a dedicated ASW 


variant, equipped with the most sophisticated 
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avionics suite of any Bulgarian combat aircraft. Its 
Kalmar ASW suite comprises the Oka-2 dunking 
sonar, Baku sonobuoy system, Initziativa-2M 
search radar and the APM-60 MAD. 

The introduction of the ‘Haze-A’ dramatically 
increased the operational capability of the 
BVMF’s ASW forces. The Mi-14PL is still the 
heaviest, and the most reliable, helicopter in 
Bulgarian service. During 18 years of operations 
only one ‘Haze-A’ (‘Red 806’) has been lost, 
during an overwater hover training mission in 
January 1983. The four crew members escaped 
before the helicopter sank. 


Minesweeping Mi-14s 

Two Mi-14BT ‘Haze-Bs’ were delivered in 
1983. The BT is the dedicated minesweeping 
‘Haze’ variant, easily distinguished from the 
Mi-14PL by the lack of towed MAD and the 
relocation of the air heating and ventilation system 
from the cabin to a streamlined pod on the starboard 
side of the fuselage. One of these helicopters 
(Red 812’) ditched during a training mission in 
1985. Although recovered, the helicopter was 
considered to be non-repairable and was written 
off. Now it is displayed at the Krumovo museum, 
at the central BVVS helicopter base. Following 
the loss of half its airborne minesweeping assets, 
the Bulgarian Navy transferred all anti-mine 
warfare tasks to its surface minesweeper fleet. The 
remaining Mi-14BT (‘Red 811’) was converted, 
at the Tchaika workshops, in 1986 to passenger/ 
transport/SAR configuration by stripping it of all 
minesweeping equipment and installing 10 seats. 

Four second-hand Mi-14PLs were delivered in 
1990, as a part of a Soviet aid package which 
included 36 MiG-21bis fighters for the BVVS. 
These Mi-14PLs arrived at Tchaika immediately 
before the dissolution of the Warsaw Pact. 

In the spring of 1984 the OPLEV-VMF took 
delivery of a single Ka-25Tz ‘Hormone-B’ AEW 
and ASM over-the-horizon guidance helicopter 
(‘Red 821’), which gained the faintly ironic nick- 
name of ‘The Bulgarian AWACS’. In 1991 the 
‘Hormone-B’ was placed in long-term storage 
due to a lack of technical support and spare parts. 
The ‘Hormone’ still is stored in the unit’s main- 
tenance hangar awaiting its fate. 

In early 1990s the squadron was renamed as the 
Otdelna Morska Eskadrila Vertoleti - OMEV 
(Independent Naval Helicopter Squadron) 
reflecting the shift in its main roles brought about 
by the end of the Cold War. After the dissolution 
of the Warsaw Pact and the disappearance of the 
threat to Bulgarian vessels from the Turkish 
submarine fleet, the OMEV expanded other 
roles, previously considered as secondary ones. 
They include the provision of SAR in the Black 


Sea and northeastern Bulgaria, medevac and casevac 
in case of large-scale industrial and natural disasters, 
as well as anti-smuggling and fishery protection. 
Since 1993 the OMEV has been actively 
involved in PfP maritime exercises, held in the 
Bulgarian part of the Black Sea. The squadron’s 
Mi-14PLs operated in concert with USN SH-60s 
in SAR and submarine-hunting missions during 
the Breeze 94 exercise, as well as with USMC 
CH-46s and UH-1s in SAR and special forces 
support roles during Co-operative Partner ’97 in 
July of that year. During the latter exercise 
OMEV helicopters performed 29 practice desk 
landings on USS Ponsay — the first ever deck 
landings by Bulgarian naval helicopters. During 
the same exercise, OMEV aviators practised their 
first night formation flights using night vision 
goggles, borrowed from the USMC. 


Modernisation and expansion 


Future modernisation of the BVMF and its 
aviation assets must take into consideration the 
fact that up to 66 per cent of the country’s 
exports and imports are transported by sea. New 
priorities include anti-drug and anti-terrorist 
operations, fisheries and maritime resources 
protection and environmental surveillance. 

In 1992 the Bulgarian Navy announced plans 
for its future development that included the 
acquisition of multi-role naval helicopters for 
ASW, anti-ship and SAR operations. They will 
operate from a shore base as well from the decks 
of the proposed future multi-role corvettes, 
which, it is hoped, will be built as an indigenous 
project in the early 2000s. Current plans call for 
up to 10 vessels, which will each be capable of 
housing a single helicopter. 

Due to the lack of sufficient funding for Navy 
modernisation in the latest defence budgets, there 
is an uncertainty about the commencement of the 
ship-building programme before the end of century. 
This, in turn, will cause a considerable delay in 
the choice of the new helicopter type as it is not 
included in the list of the main naval priorities of 
late 1990s. This makes it likely that the ‘Haze’ 
will be retained in service for at least a decade, if 
a proper in-house overhaul programme can be 
established. If funding is provided in the near 
future, a single Mi-14PL could be converted to 
the Mi-14PS SAR-standard, as this capability 
helicopter is much needed to improve the 
nation’s maritime SAR capability. 
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OMEV Tchaika Naval Air Station, Varna 
Mi-14PL, Mi-14BT, Ka-25Tz 


Upravlenie za Predkasarmena Podgotovka na Mladezhta 





The Directorate of Youth Training (Upravlenie 
za Pradkasarmena Podgotovaka na Mladezhta — 
UPPM) is a department of the Bulgarian Ministry 
of Defence, responsible for pre-conscription 
training. The UPPM’s Napravlenie Vazhdushna 
Podgotovka (Air Training Department) is an 
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auxiliary flying training and air experience 
organisation. Its predecessor, the Bulgarsky Naroden 
Aeroclub or BNA (the Bulgarian People’s Aero- 
club), was established in 1945 with the active 
assistance of the air force. In 1947 the organisa- 
tion began to train pilots for the air force on 


Fw 44s and Bulgarian-made DAR-9 piston trainers. 
After initial training by the BNA, hundreds of 
young pilots entered the air force flying school. 

In 1954 the BNA was separated from the air 
force, but close co-operation continued. By the 
late 1950s the organisation, renamed the DOSO 


Above: The An-26 finally replaced the II-14 in the tactical 
transport role in 1984, Five are in service with the 16th TAP, 
based at Vrazhdebna, on the northern side of Sofia airport. 


Above and below: The An-24RV is the BVVS’s primary 
passenger transport and four aircraft were delivered in the 
late 1960s. Two remain in service with the 16th TAP. 


Above: The 16th TAP operates a single Yak-40 which was 
delivered in 1975. It is used for VIP duties, but is operated 
independently of the dedicated Group 28 VIP unit. 


Above: The single Ka-25Tz, acquired from the Soviet Union in 
1984, now languishes in a hangar at Varna, deprived of the 
spares and maintenance it needs to make it airworthy again. 


Above: ‘Red 055’, an An-30, is 
Bulgaria’s well-known Open 
Skies inspection aircraft. 


Right: Only two An-2s remain 
in BWS service. Both are 
attached, as liaison aircraft, 
to the CTA and CPVO HQs. 


Below: Backbone of the 
navy’s OMEV air component 
is its Mil Mi-14PL ‘Haze-As’ 
which have given up their 
ASW tasking in favour of a 
wider range of duties. 


Bulgaria 


Above: The sole surviving OMEV Mi-14BT ‘Haze-B’ has been stripped of its mine-sweeping gear 
and, since 1986, has served as a transport and SAR helicopter. Like the submarine-hunting 
Mi-14PLs, the role of the Mi-14BT has largely disappeared with the end of the Cold War. 
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(Dobrovolna Organisatya za Sadeystvie na 
Otbranata — Voluntary Organisation for Co-oper- 
ation to Defence), received a total of 120 Laz-7 
and 113 Laz-7M trainers, used previously as light 
bombers by the air force. 

In the 1960s and 1970s the DOSO acquired 
large quantities of Czech-, Polish- and Soviet- 
made aircraft for air training, glider-towing and 
paradropping. These were PZL An-2s, PZL-101 
Gawrons, PZL-104 Wilga-35s, Zlin-326 Trener- 
Masters, Zlin-526 Treners, Aero L-60 Brigadiers, 
Zlin-42s and Yakovlev Yak-50s. In the 1980s the 
organisation, now known as OSO, took delivery 
of Zlin-142s, Zlin-50Ls, Yak-52s and Yak-18Ts 


as well as a large number of gliders. 


Post-Communist changes 

After the political changes of the early 1990s, 
the DOSO lost its status as an independent organ- 
isation. It was placed under the control of the 
Ministry of Defence and renamed as the Upravlenie 
za Predkazarmena Podgotovka na Mladezhta. Its 
air department presently provides screening and 
initial flying training for potential air force pilots. 
The screening/training course is two years long 
and involves 10 parachute jumps plus 40-50 
hours on gliders and piston trainers. Each year 40 
to 50 18-/19-year-old air force candidate pilots 
graduate from the UPPM training course and 
compete for entry into the BVVS Higher School 
at Dolna Metropolya. 

The UPPM has a secondary role of training 
future air force conscript aircraft maintenance 
personnel as well as training paratroops who are 
to enter their one-year conscription service in the 
airborne units of the Bulgarian Army. During 


their training course the latter make 10 jumps. 
The UPPM also provides An-2s on a regular basis 
for the training of the army paratroop brigades 
and the naval special operations unit. 

The UPPM operates a network of aeroclubs in 
all the major Bulgarian towns — a total of 17 
units, but the training is concentrated at five main 
centres. Glider training is chiefly run at Shoumen, 
Sliven and Sofia-Bozhuriste, while piston- 
engined light aircraft training is provided at 
Plovdiv-Krumovo and Montana. Other large 
UPPM aeroclubs are located in Bourgas, Varna, 
Stara Zagora, Yambol and Targovishte. 

In the summer of 1995 Yak-18T and Zlin-142 
piston-engined trainers were temporarily 
deployed to the VVVU (the Higher Air Force 
School) at Dolna Metropolya airfield. They 
replaced the L-29 jet trainers (which are becoming 
increasingly expensive to operate) in an experi- 
mental initial ‘air experience’ training course for 
BVVS student pilots. Both BVVS and UPPM 
instructor pilots were used in this attempt to give 
20 hours of prop-training to most of the first-year 
students, while a small group flew an additional 
20 hours on the Yak-18T, before their conver- 
sion to the L-29. Several cadets flew up to 40 
hours in an experimental course on Yak-18Ts 
before their L-29 conversion. 


Current inventory 

At present, the UPPM operates nine aircraft 
and three glider types. By early 1996 its inventory 
comprised the following: aerobatic aircraft — 
Zlin-50L (four); trainers — Zlin-526 (seven), Zlin- 
42MU (four), Zlin-142 (two), Yak-18T (nine), 
Yak-52 (three); glider tugs — PZL-101 Gawron 
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(24), PZL-104 Wilga-35 (16); paratroop and light 
transport aircraft + An-2/2M (21); gliders — Let 
L-13 Blanik (22), SZD-38/41 Jantar (10), LS-4A 
(2). All UPPM aircraft wear smart colour schemes 
and service insignia in the form of the white- 
green-red Bulgarian national flag on their fins. 
They all have pseudo-civil letter/digit registra- 
tions in the ‘LZ-xxx’ series. 


Upravlenie za Pradkasarmena 
Podgotovaka na Mladezhta 
(UPPM) 


HO, Sofia 

Bozhuriste Aeroclub 

Zlin-50L, An-2/2M, Zlin-142, Yak-18T, PZL-101, PZL-104, Let L-13, 
$ZD-38/41, LS-4A 





Krumovo Aeroclub 
Yak-52, Yak-18T, Zlin-142, Zlin-42MU, PZL-101, PZL-104, Let L-13 
Blanik, An-2 


Montana Aeroclub 
Zlin-526, Zlin-42MU, An-2, Yak-18T 


Shoumen Aeroclub 
PZL-104, Let L-13, SZD-38/41, An-2 


Sliven Aeroclub 
An-2, PZL-101, Let L-13 


Bourgas Aeroclub 
An-2, PZL-104, Let L-13 


Varna Aeroclub 
An-2, PZL-101,Let L-13 





Targovishte Aeroclub 
An-2 





The Ministry of Interior (Ministerstvo na 
Vatreshnite Raboty (MVR) established its own 
aviation element in 1969, initially as a two-ship 
Kamov Ka-26 Aviazveno (air flight), detached to 
the Traffic Police. The unit was based at the grass 
side of the Sofia Airport-Northern Area. In 1972 
the Aviozveno grew to Avioeskadrila (Air 
Squadron) and a year later received five brand- 
new PZL Swidnik Mi-2 helicopters (coded 501- 
505). The ground and aircrews were provided by 
the Plovdiv-based 44th Helicopter Regiment of 
the PVOiIVVS. In 1987 the unit received its sole 
Mil Mi-17. 


The main tasks of the MVR Avioeskadrila are 
observation of important industrial and urban 
areas, oil pipeline patrols, air cover of VIP 
convoys and VIP air transport for the Ministry of 
Interior. In the 1970s and 1980s the Mi-2s were 
actively used for the protection of territorial 
waters and border guards support. The Mi-17 is 
used mainly for VIP transport and supporting the 
paratroop teams of the Sofia-based Red Berets 
anti-terrorist unit. 

The crews of the MVR Avioeskadrila are 
drawn from the most skilled pilots and technicians 
of the two BVVS helicopter regiments. The 


Pravitelstven Aviootryad 28 


MVR’s Mi-2 fleet wears a range of different 
colour schemes including an overall white, 
white-and-blue, white-and-red and even a strik- 
ing red-yellow-blue scheme for a specialised road 
traffic control helicopter. The service insignia is 
the national green, white and red flag, carried 
high above cabin windows, but it is not worn by 
all helicopters. 


MVR Avioeskadrila 





Mi-2, Mi-17 Sofia Airport-Northern Area 





Another paramilitary air organisation is the 
Pravitelstven Aviootryad 28 (Government Air 
Transport Group 28), known simply as the 
Otryad 28 (Group 28). It is an air unit tasked 
with VIP transportation for the government. The 
Otryad 28 was formed in 1953, initially as the 
VIP Aviozveno (flight) of the 16th TrAP of the 
BVVS (Bulgarian Air Force), equipped with a 
single Li-2 and based at Sofia Airport. In 1964 it 
was transferred to the control of the MT (Minis- 
terstvo na Transportna — Ministry of Transporta- 
tion) and its inventory was strengthened with the 
delivery of four Il-14s, two An-24s and a single 
Il-18 long-range airliner. The unit was renamed 
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as the Otdelna Transportna Avioeskadrila (Inde- 
pendent Air Transport Squadron) in 1971 and 
one year later the unit received its current title, 
Pravitelstven Aviootryad 28. In the late 1970s and 
1980s its strength reached its peak when the 
inventory comprised one Tu-154B-2, two 
Tu-134As and three Yak-40s, plus five Mi-8 and 
Mi-2 helicopters. In the early 1990s this invento- 
ry was considerably reduced and today Otryad 28 
operates a fleet of only three aircraft — Tupolev 
Tu-154M LZ-BTZ, Tupolev Tu-134A LZ-TUG 
and Mil Mi-8 LZ-CAT. 

Otryad 28 comes under the general control of 
the Ministry of Transportation, which explains 


the use of Bulgarian civil registrations (which 
facilitate international passage), but the unit is in 
truth a purely military organisation. Its ground 
and aircrews are all officers taken exclusively from 
the BVVS and assigned to the Ministry of 
Transportation on temporary basis. The Otryad 
28’s aircraft wear the colours of the Bulgarian flag 
carrier, Balkan Airlines. 


Pravitelstven Aviootryad 28 





Tu-154M, Tu-134A, Mi-8 
Sofia Airport 


Bulgaria 



















Left: The OMEV badge Among the varied fleet of aircraft 
and titles are carried operated by the UPPM are four 
only on the port side of Zlin 50Ls (above), 16 PZL-104 Wilgas 
its Mi-14s and are just (below) and two Zlin 142s (below 
visible on this Mi-14PL. left) - its. most modern type. 








Above and below: The MVR Avioeskadrila operates alongside 
the BVVS’s 16th TAP at Sofia. The role of its Mi-2s has 
changed from paramilitary border and coastal security tasks 
to more normal police work. 









Above: The MVR’s sole Mi-17 was delivered in 1987 and is 
dedicated to supporting the Sofia-based Red Berets anti- 
terrorist unit. 





ee 


WULGARIAN NR FORCE 


9022089 ©) @ @e@ eaenmanana 


Prvatelstven Aviootryaad 28 - the governmental VIP unit - 
operates two aircraft, a Tu-154M LZ-BTZ (above) anda 
Tu-134A LZ-TUG. Both carry civilian registrations and wear aay 
the colours of the national airline, Balkan. The BVVS also has 
its own VIP element, within the 16th VAP, which operates two 
Tu-134s (right). These aircraft wear a civilian-style scheme but 
carry hybrid military serials. 
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